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4.5  DRY  LAKE  VALLEY 
4.5.1  Hydrologic  Summary 

Dry  Lake  Valley  is  a  topographically  open  basin  in  Lincoln 
County,  Nevada.  Of  the  approximately  700  mi^  (1813  km^  )  of 
valley  area,  310  mi^  (802.9  km^)  are  suitable  for  MX  deployment 
(Table  4-10)  . 

Dry  Lake  Valley  is  hydrologically  connected  with  Muleshoe  Val¬ 
ley,  and  the  two  valleys  are  considered  as  a  single  hydrographic 
unit  by  the  Nevada  State  Engineer.  Ground  water  in  Dry  Lake  and 
Muleshoe  valleys  is  essentially  undeveloped,  however,  there  are 
20  acre-ft/yr  (0.02  hm-Vyr)  of  pending  applications  and  19 
acre-ft/yr  (0.02  hm^/yr)  of  certificated  or  permitted  rights 
(Woodburn  and  others,  1981)  for  ground-water  withdrawal.  In 
addition,  there  is  21  acre-ft/yr  (0.02  hmVyr)  of  surface  water 
use  (DRI,  1980)  in  the  valley. 

The  perennial  yield  is  estimated  at  3000  acre-ft/yr  (3.70  hmV 
yr)  for  the  Dry  Lake-Muleshoe  basin  (State  of  Nevada,  1971). 
The  combined  peak-year  MX  water  requirements  in  the  two  valleys, 
3373  acre-ft/yr  (4.16  hm^/yr)  for  Dry  Lake  and  968  acre-ft/yr 
(1.19  hm^/yr)  for  Muleshoe,  in  1  984  would  exceed  the  Dry  Lake- 
Muleshoe  basin  perennial  yield  by  1341  acre-feet  (1.65  hm^). 
However,  the  combined  total  ground  water  in  storage  within  the 
upper  100  feet  (30  m)  of  saturated  sediments  in  Dry  Lake  and 
Muleshoe  valleys  is  estimated  at  2.8  million  acre-feet  (3452.4 
hm^)  (State  of  Nevada,  1971).  This  suggests  that  the  ground- 
water  basin  could  sustain  the  peak  MX  water  demand  if  temporary 
overdraft  is  allowed  by  the  Nevada  State  Engineer. 
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Surface  water  supplies  are  limited  to  ephemeral  streamflow  and 
springs.  The  springs  are  located  mostly  in  the  mountains,  are 
generally  unaccessible,  and  have  low  discharge  (less  than  2  gpm 
[0.13  1/sJ ) . 

A  10-day  aquifer  pump  test  conducted  by  Ertec  in  the  southern 
part  of  the  valley  ( 3S-64E- 1 2ca )  (number  40433)  indicates  a 
generally  unconfined  valley-fill  aquifer  having  an  average 
transmissivity  of  3300  ft^/day  (306.6  m^/day)  and  a  stora- 
tivity  of  0.06.  Confined  or  semiconfined  conditions  are,  how¬ 
ever,  expected  in  other  portions  of  the  valley  due  to  the  com¬ 
plex  nature  of  the  valley  fill  which  was  found  to  be  composed 
of  variable  thicknesses  of  clay,  silt,  sand,  and  gravel. 

The  regional  carbonate  aquifer  underlying  and  adjacent  to  the 
valley  fill  is  considered  to  have  a  high  potential  for  develop¬ 
ment.  Data  from  an  aquifer  test  performed  by  Ertec  in  the 
northern  part  of  the  valley  ( 3N-63E-27cc)  indicate  a  transmis¬ 
sivity  in  the  carbonate  aquifer  of  13,000  ft^/day  (1208  m^/ 
day).  The  test  well  was  pumped  at  a  sustained  rate  of  106  gpm 
(7  1/s)  with  a  drawdown  of  only  2  feet  (0.6  m) .  The  hydro- 
stratigraphic  unit  (Guilmette  Formation  and  Simonson  Dolomite) 
penetrated  at  the  test  site  is  considered  to  be  a  high-yield 
aquifer  based  on  these  investigations. 

Water-chemistry  tests  on  water  samples  collected  by  Ertec  from 
both  the  valley-fill  and  carbonate  aquifers  show  that  all  but 
one  well,  3N-6 5E- 2 1 dba ,  meet  primary  and  secondary  drinking 
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water  standards  for  the  State  of  Nevada  (Appendix  D).  This 
well,  located  in  the  northeastern  part  of  Dry  Lake  Valley  was 
found  to  have  a  nitrate  concentration  of  32  mg/1,  which  exceeds 
the  10  mg/1  standard  for  nitrate-  This  well  was,  however,  used 
for  mining  operations  by  the  Bristol  Silver  Mine  and  is  thought 
to  be  contaminated  by  mining-related  activity. 

4.5.2  Water-Supply  Sources 

Development  of  the  valley-fill  aquifer  is  the  preferred  source 
for  the  MX  water  supply  in  Dry  Lake  Valley  (Table  4-11).  Devel¬ 
opment  of  the  valley-fill  aquifer  is  projected  to  have  the  least 
potential  impact  on  local  water  users  and  the  environment,  the 
highest  physical  development  potential,  and  to  be  the  least 
costly  and  the  most  timely  to  develop  of  the  f  ur  water-supply 
options.  The  legal  availability  of  ground  water  from  the 
valley-fill  aquifer  was  ranked  second  to  importation  because  the 
estimated  perennial  yield  of  the  hydrographic  basin  can  supply 
only  about  70  percent  of  the  peak-year  requirements.  The  quan¬ 
tity  of  ground  water  presently  available  for  development,  based 
on  certificated  and  permitted  water  rights,  is  2981  acre-ft/yr 
(3.68  hm^/yr).  The  estimated  combined  peak-year  water  require¬ 
ment  for  Dry  Lake  and  Muleshoe  valleys  is  4341  acre-feet  (5.35 
hm^ )  during  1984.  However,  there  is  essentially  no  ground-water 
use  in  Dry  Lake  Valley,  and  the  State  Engineer  need  not  limit 
his  decisions  on  the  approval  of  ground-water  applications  to  a 
comparison  of  approved  water  rights  versus  the  perennial  yield 
of  the  basin.  Quantity,  distribution,  and  type  and  length  of 
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TABLE  4  11  | 

current  and  proposed  ground-water  use  is  considered  as  well  as 
the  quantity  of  water  in  storage  in  the  aquifer. 

The  development  of  the  carbonate  aquifer  in  Dry  Lake  Valley  is 
considered  a  much  more  feasible  alternative  source  of  water 
supply  than  importation  of  water,  even  though  it  ranked  only 
slightly  higher  than  importation  in  the  matrix  evaluation.  The 
results  of  a  carbonate  aquifer  test  conducted  by  Ertec  near  the 
northwest  margin  of  the  valley  indicate  that  the  carbonate 
aquifer  has  a  high  potential  for  development;  however,  develop¬ 
ment  of  the  carbonate  aquifer  would  be  about  three  times  more 
costly  than  the  valley-fill  aquifer  and  would  require  four  times 
more  time  to  construct  the  supply  wells.  The  relatively  high 
yield  potential  indicated  by  the  existing  carbonate  test  well 
suggests  that  some  combination  of  pumping  from  the  valley-fill 
and  the  carbonate  aquifers  may  be  viable. 

Importation  of  water  is  ranked  third  among  the  four  options, 
although  it  compares  favorably  with  development  of  the  carbonate 
aquifer.  Importation  ranked  high  because  of  the  legal  and 
physical  water  availability  in  the  source  valley,  which  would  be 
Spring  Valley.  The  matrix  evaluation  is  weighted  more  toward 
legal  and  environmental  considerations  of  water  use  and  less 
toward  MX  water-supply  system  construction.  However,  importa¬ 
tion  of  water  from  the  nearest  valley  where  it  is  plentiful 
is  estimated  to  cost  as  much  as  40  times  development  of  the 
valley-fill  aquifer  and  14  times  development  of  the  carbonate 
aquifer. 


* 
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Lease  or  purchase  of  existing  water  rights  is  presently  not 
recommended  because  there  are  only  19  acre-ft/yr  (0.02  hm^/yr) 
of  approved  ground-water  rights  (Woodburn  and  others,  1981)  and 
21  acre-ft/yr  (0.03  hm-^/yr)  of  surface-water  rights  (DRI, 
1980).  These  total  less  than  one  percent  of  the  MX  peak-water 
requirement  for  Dry  Lake  and  Muleshoe  valleys  combined  in  1984. 

4.5.3  Suitable  Areas  for  Water-Supply  Well  Locations 
Two  large  areas  in  Dry  Lake  Valley  have  been  identified  as  pri¬ 
mary  areas  for  development  of  the  valley-fill  aquifer  (Drawing 
4-5).  In  the  northern  part  of  the  valley,  there  is  an  extensive 
primary  area  in  the  central  valley  and  flanking  alluvial  fans. 
In  the  central  and  southern  part  of  the  valley,  a  0.25-  to 
3-mile  (0.4-  to  5-km)  wide  strip  of  primary  areas  occurs  be¬ 
tween  the  lacustrine  sediments  in  the  valley  floor  and  the  edge 
of  the  valley.  In  Township  3S,  these  strips  coalesce  into  one 
and  extend  southward  into  Delamar  Valley. 

The  primary  area  for  .development  of  the  valley-fill  aquifer  in 
Dry  Lake  Valley  is  extensive  and  is  capable  of  providing  well 
locations  for  the  construction  and  operation  of  the  MX  missile 
system. 

Due  to  the  extensive  deposition  of  lacustrine  deposits  in  cen¬ 
tral  and  southern  Dry  Lake  Valley,  a  large  area  is  classified 
as  secondary.  This  area  extends  from  the  north-central  part  of 
Township  IN  to  the  central  part  of  Township  3S  and  is  5  to  6 
miles  (8  to  10  km)  wide. 
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Additional  small  secondary  areas  have  been  delineated  on  the 
western  flank  of  the  valley  in  Township  IS  and  on  the  southwest 
flank  of  the  mountains  in  Township  3S.  These  areas  are  classi¬ 
fied  as  secondary  on  the  basis  of  geophysical  and  water-level 
data  which  indicate  that  only  thin  saturated  thicknesses  of 
valley-fill  sediments  occur.  There  is  only  one  Air  Force  water- 
appropriation  application  point  of  diversion  in  the  valley,  and 
it  lies  in  a  secondary  water-supply  well  development  area  at 
3S-64E-12ac  (number  40433). 


There  is  only  one  cultural  exclusion  within  the  valley-floor 
area  in  Dry  Lake  Valley  which  is  located  in  Township  IS  near 
the  east  side  of  the  valley.  There  are,  however,  four  water- 
appropriation  exclusions  in  the  northern  part  of  the  valley 
floor  and  two  water-appropriation  exclusions  in  the  central 
portion  of  the  valley  floor.  These  exclusions  include  the  area 
within  1  mile  (1.6  km)  of  an  existing  ground-water  or  surface- 
water  appropriation.  Other  water-appropriation  exclusions  are 
found  in  the  mountains  adjacent  to  the  valley.  A  possible 
regional  spring  occurs  in  Dry  Lake  Valley  at  3N-65E-31cc. 


4.5.4  Water-Supply  System  Alternatives 

Based  upon  the  available  hydrologic  data  and  the  matrix  analyses 
conducted  as  part  of  this  investigation,  there  are  three  feas¬ 
ible  MX  water-supply  alternatives  for  Dry  Lake  Valley.  The 
alternative  which  can  be  ultimately  used  is  largely  dependent 
upon  the  decision  of  the  State  Engineer  regarding  temporary 
overdraft  of  the  Dry  Lake  Valley  ground-water  basin.  The  three 
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alternatives/  listed  in  order  of  priority  from  a  technical 
standpoint,  are  discussed  below. 

4 . 5 . 4 . 1  Alternative  I 

The  first  alternative  involves  splitting  the  pending  Air  Force 
water-appropriation  point  of  diversion  at  the  existing  Air  Force 
test  well  at  3S-64E-12ca  (number  40433)  into  multiple  points  of 
diversion,  use  of  the  existing  test  well  at  3S-64E-12ca  and  the 
carbonate  test  well  at  3N-63E-27cc,  and  the  construction  of  two 
additional  water-supply  wells  in  the  valley-fill  aquifer.  This 
approach  will  require  the  amendment  of  the  pending  application. 
This  process  should  be  initiated  early  in  FY  82  to  ensure  that 
there  is  available  water  for  the  initial  MX  construction  acti¬ 
vities  scheduled  to  begin  in  mid-1982. 

The  proposed  LSC ,  presumed  to  be  located  in  3S-64E,  will  require 
from  230  to  1050  acre-ft/yr  (0.28  to  1.29  hm^/yr)  with  the  peak 
requirement  in  1986.  Based  upon  an  estimated  well  yield  of  750 
gpm  (47  1/s),  only  onq  water-supply  well  will  be  required  to  de¬ 
liver  the  651  gpm  (41  1/s)  needed  for  peak  water  use  at  the  LSC. 
The  existing  Air  Force  test  well  at  3S-64E-12ca  has  been  pumped 
at  a  maximum  rate  of  750  gpm  (47  1/s)  and,  if  a  sustained  yield 
of  651  gpm  (41  1/s)  is  possible,  no  additional  MX  water-supply 
wells  will  be  required.  During  the  period  from  1983  to  1985, 
and  during  1987,  surplus  water  from  the  existing  well  could  be 
utilized  for  DTN  and  cluster  construction  in  the  southern  end  of 


the  valley. 


I 
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The  development  of  MX  water-supply  wells  for  DTN  and  cluster 
construction,  operation,  and  reclamation  will  require  the  use  of 
the  existing  Air  Force  valley-fill  well  at  3S-64E-12ca,  the  use 
of  the  existing  carbonate  exploration  well  at  3N-63E-27cc,  and 
the  construction  of  two  additional  MX  water-supply  wells. 

In  1982  and  1983,  the  entire  MX  water  requirement  in  Dry  Lake 
Valley  can  be  met  through  the  operation  of  the  existing  Air 
Force  valley-fill  well.  In  1984,  however,  the  existing  Air 
Force  carbonate  exploration  well  located  at  3N-63E-27cc  and 
three  additional  wells  will  be  required  to  deliver  the  3373 
acre-feet  (4.16  hn>3 )  which  will  be  required.  It  is  recommended 
that  one  additional  valley-fill  well  be  constructed  in  the  pri¬ 
mary  area  in  the  southern  part  of  the  valley  and  one  valley-fill 
well  be  constructed  in  the  primary  area  in  the  northern  part  of 
the  valley.  Assuming  well  yields  of  650  gpm  (41  1/s)  or  1047 
acre-ft/yr  (1.29  hm^/yr)  if  pumped  continuously,  these  wells 
should  be  capable  of  supplying  more  than  the  MX  water  require¬ 
ment  (3373  acre-feet  [4.16  hm^] )  during  the  peak-construction 
year.  For  the  period  from  1  985  to  1  986  ,  the  MX  water  require¬ 
ments  for  nondomestic  purposes  decrease  and  a  reduction  in  the 
pumping  rates  of  the  water-supply  wells  can  occur. 

4. 5. 4. 2  Alternative  II 

If  the  State  Engineer  restricts  MX  ground-water  withdrawal  from 
the  valley-fill  aquifers  of  Dry  Lake  hydrographic  basin  (Dry 
Lake  and  Muleshoe  valleys)  to  the  perennial  yield  of  3000 


acre-ft/yr  (3.70  hm^/yr)  but  allows  additional  water  to  be 
withdrawn  from  the  carbonate  aquifer,  as  much  as  1341  acre-feet 
(1.65  hm^ )  may  have  to  be  withdrawn  from  the  carbonate  aquifer 
in  1984.  This  alternative  would  then  involve  splitting  the 
pending  Air  Force  water-appropriation  point  of  diversion  at  the 
existing  Air  Force  test  well  at  3S-64E-12ca  (number  40433)  into 
multiple  points  of  diversion,  use  of  the  existing  valley-fill 
aquifer  test  well  at  3S-64E-12ca,  increasing  the  diameter  of  the 
carbonate  aquifer  test  well  at  3N-63E-27cc,  and  the  construction 
of  an  additional  valley-fill  and  carbonate  aquifer  well. 

Although  the  carbonate  test  well  at  3N-63E-27cc  had  a  sustained 
yield  of  106  gpm  (7  1/s),  the  drawdown  in  the  well  was  only  2 
feet  (0.6  m).  Discharge  from  the  well  was  limited  by  the  great¬ 
er  than  800  feet  (244  m)  water  depth  and  by  small  well  diameter. 
A  larger  capacity  pump,  necessitating  a  larger  diameter  well, 
can  be  expected  to  increase  the  well  yield  to  at  least  450  gpm 
(28  1/s)  or  725  acre-ft/yr  (0.89  hm^/yr)  pumped  continuously. 

The  entire  MX  water  requirement  in  Dry  Lake  Valley  can  be  met 
through  the  operation  of  the  existing  Air  Force  test  well  at 
3S-64E-12ca  in  1982,  1983,  and  1987.  In  1984,  however,  two 
carbonate  wells,  including  the  existing  carbonate  well  at  3N- 
63E-27cc  with  an  increased  diameter,  and  one  additional  well  in 
the  valley-fill  aquifer  would  be  used  to  supply  the  required 
water.  In  1  985,  most  of  the  required  water  can  be  supplied  by 
two  wells  tapping  the  valley-fill  aquifer  and  only  minimal  water 
will  be  needed  from  a  well  in  the  carbonate  aquifer.  No  water 
will  be  required  from  the  carbonate  aquifer  in  1986. 
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4 . 5 . 4 . 3  General  Well  Characteristics 
An  Air  Force  well  constructed  in  the  valley-fill  aquifer  at 
3S-64E-12ca  (number  40433)  was  pumped  at  a  constant  discharge 
rate  of  500  gpm  (32  1/s),  and  results  suggest  that  a  higher 
sustained  yield  is  possible.  The  valley-fill  well  was  con¬ 
structed  with  a  16-inch  (41-cm)  borehole  and  a  10-inch  (25-cm) 
ID  casing  to  a  total  depth  of  1012  feet  (308  m) .  Larger  diame¬ 
ter  wells  may  be  capable  of  greater  sustained  yields  if  the  same 
favorable  aquifer  is  penetrated.  Although  the  depth  to  water 
ranges  from  about  800  feet  (244  m)  below  land  surface  in  the 
northern  part  of  the  valley  to  over  300  feet  (91  m)  in  the 
southernmost  part  of  the  valley,  the  depth  to  productive  aquifer 
may  be  substantially  greater.  Therefore,  it  is  recommended  that 
MX  water-supply  wells  be  constructed  to  depths  of  at  least  1200 
feet  (366  m).  Due  to  the  lack  of  hydrologic  data  for  aquifer 
characteristics  and  well  yields  for  much  of  Dry  Lake  Valley,  it 
is  recommended  that  exploratory  drilling  be  conducted  to  verify 
the  proposed  locations,  of  other  MX  water-supply  wells. 

4.5.5  Additional  Investigations 

Suggested  possible  sites  for  additional  drilling  and  testing 
prior  to  operational  development  of  the  water-supply  system  are 
identified  in  Drawing  4-5. 

An  application  was  filed  for  only  one  point  of  diversion  in  Dry 
Lake  Valley  at  3S-64E-12ca  (number  40433).  The  request  for 
water  at  this  point  of  diversion  was  sufficient  to  meet  the  peak 
MX  water  requirement  for  construction  in  the  valley. 
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Two  additional  drilling  sites  have  been  identified  beyond  the 
application  point  of  diversion  in  Dry  Lake  Valley.  These  sites 
were  selected  along  existing  roads  in  primary  water-supply  areas 
delineated  in  Drawing  4-5. 

The  drilling  site  located  at  3N-64E-2ac  in  the  northern  part  of 
the  valley  is  the  first  priority.  The  site  is  located  3  miles 
(5  km)  south  of  the  proposed  construction  camp  at  the  northern 
end  of  Dry  Lake  Valley.  A  well  at  this  location  could  provide 
data  on  water  quantity  and  quality,  both  of  which  will  be  neces¬ 
sary  for  planning  domestic  water  supply  at  the  construction 
camp.  This  site  is  also  strategically  located  with  respect  to 
clusters  and  is  approximately  1  mile  (1.6  km)  from  the  DTN  in  an 
area  where  little  or  no  aquifer  performance  data  exist. 

The  drilling  site  at  2N-64E-36cc  is  centrally  located  with 
respect  to  the  DTN  and  the  clusters.  The  site  at  2N-64E-36cc  in 
north-central  Dry  Lake  Valley  is  approximately  12  miles  (19  km) 
south  of  a  proposed  construction  camp.  Aquifer  data  within  a 
5-mile  (8-km)  radius  are  limited  to  one  stock  well. 
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DRY  LAKE  VALLEY  SECTION:  MX  SITING 
INVESTIGATION,  TECHNICAL  SUMMARY  REPORT 


2.8  DRY  LAKE  VALLEY 


2.8.1  GENERAL  PHYSIOGRAPHY  AND  HYDROLOGY 

Dry  Lake  Valley  is  a  north- trend ing  basin  in  Lincoln  County, 
Nevada.  The  valley  is  topographically  open  to  Muleshoe  Valley 
to  the  north  and  is  separated  from  Delamar  Valley  to  the 
south  by  a  low  alluvial  divide.  Dry  Lake  and  Muleshoe  valleys 
are  considered  one  hydrologic  basin  by  the  Nevada  State  Engin¬ 
eer.  Dry  Lake  Valley  is  38  miles  (61  km)  long,  21  miles  (34 

2 

km)  across  at  its  widest  point,  and  encompasses  700  mi  (1812 
km2 )  ,  of  which  310  mi^  (803  km^)  are  suitable  for  MX  deploy¬ 
ment.  The  average  valley  floor  elevation  is  4800  feet  (  1463  m)  . 
The  valley  is  bordered  by  the  North  Pahroc  Range  on  the  west  and 
the  Burnt  Springs,  Highland  and  Bristol  ranges  on  the  east.  The 
mountain  crests  range  in  elevation  from  about  7000  feet  (2134  m) 
to  over  9000  feet(2743  m) . 

Perennial  streamflow  is  absent  in  Dry  Lake  Valley  there  is  some 
ephemeral  surface-water  inflow  from  Muleshoe  Valley,  however, 
total  runoff  from  the  mountains  at  the  apex  of  the  alluvial 
fans  is  estimated  to  be  9000  acre-ft/yr  (11.1  hm^/yr)  (Nevada 
State  Engineer,  1971).  This  estimate  is  for  the  combined  Dry 
Lake,  Muleshoe,  and  Delamar  valleys  hydrographic  areas.  Small 
springs  in  or  near  the  base  of  the  mountains  surrounding  Dry 
Lake  Valley  issue  from  the  clastic  rocks  of  Paleozic  age  and 
the  volcanic  and  clastic  rocks  of  Tertiary  age.  Four  springs 
discharged  from  0.5  to  2  gpm  (0.03  to  0.1  1/s),  when  measured  in 
May  1980  by  Ertec  personnel. 


Ground-water  recharge  is  from  the  infiltration  of  precipitation 

in  stream  channels  and  surface  runoff  on  the  alluvial  fans.  The 

average  annual  recharge  for  Dry  Lake/Muleshoe  valleys  is 

estimated  to  be  4800  acre-ft/yr  {5.9  hm^/yr)  (Eakin,  1963). 

Of  this  amount,  approximately  2100  acre-ft/yr  (2.6  hm3/yr)  is 

derived  from  precipitation  in  the  mountains  around  Muleshoe 

Valley  with  the  remainder  from  sources  within  Dry  Lake. 

Evapotranspiration  and  water  discharged  by  wells  is  less  than 

3 

100  acre-ft/yr  (0.1  hm  /yr).  Evapotranspiration  only  occurs 
in  limited  areas  near  small  springs. 

The  Dry  Lake  Valley  basin  is  a  hydrolog ically  open  system  with 
underlfow  to  the  south  or  southwest  and  possibly  to  the  west 
through  the  carbonates  of  Paleozoic  age.  Total  discharge  by 

3 

underflow  is  estimated  to  be  5000  acre-ft/yr  (6.2  hm  /yr) 
(Nevada  State  Engineer,  1971)  This  is  considered  in  agreement 
with  Eakin's  (1963)  estimate  of  4800  acre-ft/yr  (5.9  hm^/yr) 
recharge  because  the  State  Engineer°s  figure  is  rounded  to  the 
nearest  thousand  acre-foot.  The  hydraulic  gradient  in  the 
valley  fill  aquifer  is  southward  at  16  ft/mi  (3  m/km)  from 
central  Dry  Lake  Valley  to  central  Delamar  Valley  (Figure 
Bl.8).  The  potentiometric  surface  ranges  in  elevation  from 
5000  feet  in  the  north  to  4200  feet  in  the  south  (  1524  to  1280 
m)  based  on  the  regional  potentiometric  map.  The  depth  to  ground 
water  in  Dry  Lake  Valley  is  in  excess  of  300  feet  (91  m)  ,  thus, 
there  is  no  evapotranspiration  of  ground  water  by  phreatophy tes . 
The  valley-fill  aquifer  in  Dry  Lake  Valley  is  probably  over 


10,000  feet  (3048  n)  thick  in  the  central  part  of  the  valley 
and  is  composed  of  alluvial  fan,  fluvial,  playa,  e.t-d  lacustrine 
deposits  (FN-TR-33DL,  FN-TR-26E).  Eakin  (1963  describes  the 
valley-fill  sediments  as  clay,  silt,  sand,  and  gravel  of 
Tertiary  to  Quaternary  age  deposited  under  subaerial  and 
lacustrine  conditions. 

Carbonate  rocks  of  Paleozoic  age  are  exposed  in  the  mountains 
and  are  believed  to  partially  underlie  the  valley-fill  sediments. 
The  mountains  bordering  Dry  Lake  Valley  to  the  west  contain  ash 
flow  tuffs  of  Tertiary  age  with  some  carbonate  rocks  of  Paleozoic 
age.  The  mountains  to  the  east  contain  carbonates  of  Paleozic  age 
with  minor  amounts  of  ash  flow  tuffs  of  Tertiary  age  (Stewart 
and  Carlson,  1978). 

2.8.2  MX  WATER  REQUIREMENTS 

The  peak  annual  demand  for  ground  water  in  Dry  Lake  Valley 
during  the  construction  phase  is  expected  to  be  3411  acre-ft 
(4.2  hm'* )  in  1984  according  to  preliminary  figures  from  the 
U.S.Army  Corps  of  Engineers  (1981)  as  revised  by  Ertec  (1981). 
Construction  should  begin  in  1982  and  conclude  in  3987.  Water 
demand  for  the  operational  phase  of  the  MX  project  is  expected 
to  be  less  than  300  acre-ft/yr  (0.4  hroJ/yr)  for  the  30  year 
life  of  the  project. 

The  Air  Force  has  requested  3810  acre-ft/yr  (4.7  hm^/yr)  for 
appropriation  in  Dry  Lake  Valley.  It  should  be  noted  that  the 
amount  of  water  needed  in  Dry  Lake  Valley  for  construction  and 
operation  is  expected  to  be  less  than  this  because  the  applicat- 


ions  were  filed  before  the  latest  cluster  layouts  and  water 
requirements  were  determined. 


2.8.3  WATER  SUPPLY  LIMITATIONS 

2. 8. 3.1  Perennial  Yield,  Use,  and  Appropriations 
The  combined  perennial  yield  for  Dry  Lake/Muleshoe  valleys  is 
estimated  to  be  3000  acre-ft/yr  (3.7  hm^/yr)  (Nevada  State 
Engineer,  1971).  This  was  apparently  based  on  Eakin's  (1963) 

3 

estimate  of  6000  acre-ft/yr  (7.4  hm  /yr)  discharge  for  the 
combined  Muleshoe,  Dry  Lake,  and  Delamar  valleys.  The  discharge 
was  divided,  and  a  combined  perennial  yield  of  3000  acre-ft/yr 
(3.7  hm3/yr)  was  assigned  to  Dry  Lake/Muleshoe  valleys. 

Surface-water  use,  primarily  for  stock  watering,  is  estimated 

3 

to  be  21  acre-ft/yr  (0.03  hm  /yr)in  Dry  Lake  Valley.  Surface- 
water  appropriations  in  the  appropriation  and  permit  phase 
total  2596  acre-ft/yr  (3.2  hm'Vyr)  (DRI,  1980).  At  the  present 
time,  ground-water  use  is  minor  in  Dry  Lake  Valley.  Current 

3 

ground-water  permits  total  8  acre-ft/yr  (O.Olhm  /yr) ,  certifi¬ 
cates  total  11  acre-ft/yr  (0.01  hm'Vyr),  and  there  are  a 
total  of  20  acre-ft/yr  (0.03  hm  /yr)  of  pending  applications 
for  ground-water  rights  in  the  valley  (Woodburn,  et  al,  1981). 

The  quantity  of  ground  water  available  for  MX  use  is  approximately 
3000  acre-ft/yr  (3.7  hmVyr)when  considering  existing  use.  The 
water  availability  is  2981  acre-ft/yr  (3.7  hmVyr)  when 
considering  approved  appropriations  and  2961  acre-ft/yr  (3.7 


hm"Vyr)  when  considering  both  existing  and  pending  applications. 

3 

The  peak  MX  demand  of  3411  acre-ft/yr  (4.2  hn  /yr)  for  ground 

water  will  exceed  the  reported  perennial  yield  by  411  acre-ft/yr 
(0  5  hm'*''/^r^  ’  when  considering  existing  appropriations,  the 

perennial  yield  will  be  exceeded  by  430  acre-ft/yr  (0.5  hm3/yr). 
Because  the  State  Engineer  considers  Muleshoe  Valley  as  part  of 
Dry  Lake  Valley  for  perennial  yield  estimates,  its  ground-water 
demand  must  also  be  considered.  Peak  year  MX  demand  for  “iuleshoe 
Valley  is  968  acre-ft  (1.2  hm^)  in  1984  .  Therefore,  the 
combined  peak  construction  water  demand  in  1984  and  the  existing 
appropriations  will  exceed  the  perennial  yield  by  1398  acre-ft/yr 
(1.7  hm^/yr).  However,  if  Dry  Lake/Muleshoe  valleys  are 
hydrolog ica 1 ly  connected  with  Delamar  Valley  as  previously 
discussed,  and  the  perennial  yield  of  Delamar  Valley  (3000 

3 

acre-ft/yr,  3.7  hn  /yr)  and  its  peak  MX  demand  (679  acre-ft/yr; 
0.8  hm'Vyr)  is  considered,  the  total  peak  year  demand  for 
construction  water  in  1984  is  5058  acre-ft  (6.2  hm^/yr) 
compared  to  a  combined  perennial  yield  of  7000  acre-ft/yr  (7.4 

3 

hm  /yr) .  The  combined  existing  appropriations  for  the  three 

3 

valleys  totals  35  acre-ft/yr  (0.04  hm  /yr),  therefore  suf¬ 
ficient  water  would  be  available  from  the  combined  basins  to 
meet  peak  year  MX  requirements.  It  should  also  be  noted  that 
the  construction  period  in  the  three  valleys  is  from  1982  to 
1987,  and  that  the  quantity  of  water  needed  for  the  operational 
phase  after  that  period  will  be  considerably  less  than  that 
required  during  construction. 


2. 8. 3. 2  Source  Capabilities 


Surface  water  is  limited  to  ephemeral  steamflow  and  spring 
discharges  in  Dry  Lake  Valley.  The  springs  in  Dry  Lake  Valley 
are  not  believed  to  be  a  dependable  source  of  water  for  the  MX 
project  because  they  are  generally  in  the  mountains  above  the 
valley  floor,  are  relatively  inaccessible,  and  have  low 
discharge  (less  than  2  gpn;  0.1  1/s). 

Data  from  an  aquifer  test  performed  by  Ertec  in  the  southern 

part  of  the  valley  ( 3S/64E-12ac)  indicate  a  transmissivity  and 

.  .  2 
storativxty  for  the  valley-fill  aquifer  of  about  3100  ft  /day 

2 

(287  m  /day)  and  0.04,  respectively.  These  aquifer  character¬ 
istics  indicate  that,  in  this  area  of  the  valley,  the  valley- 
fill  aquifer  is  capble  of  yielding  water  in  sufficeient  quanti¬ 
ties  and  rates  required  to  meet  MX  needs. 

A  carbonate  aquifer  test  conducted  by  Ertec  We stern  in  the 
northern  part  of  the  valley  ( 3N/63E-27ca )  indicated  a  trans¬ 
missivity  in  the  carbonate  aquifer  of  about  13,500  ft^/day 
2 

(1250  m  /day)  and  a  specific  capacity  of  50  gpm/ft. 

2. 8. 3. 3  Water  Quality 

Water  quality  data  for  Dry  Lake  Valley  is  shown  in  Appendix 
Fl.8.  Chemical  analyses  of  water  samples  from  the  two  test 
wells  drilled  by  Ertec  Western,  one  which  penetrates  the 
valley-fill  aquifer  and  one  which  penetrates  the  carbonate 
aquifer,  one  existing  well,  and  six  springs  indicate  that, 
for  the  constituents  analyzed,  water  quality  are  within  criteria 


for  construction  water  (Appendix  El.l).  The  chemical  analyses 
of  samples  from  six  springs  and  three  wells  indicate  that  all 
but  one  well,  at  3N/6 5E- 2 1 dba ,  meet  Primary  and  Secondary 
Drinking  Water  Stand  ards  for  the  State  of  Nevada  (Appendix 
El. 2).  This  well,  located  in  the  northeastern  portion  of  the 
valley  was  found  to  have  a  nitrate  concentration  of  32  mg/1, 
which  exceeds  the  10  mg/1  Primary  Drinking  Water  Standards 
for  nitrate.  This  well  was  used  when  the  Bristol  Silver  Mine 
was  in  operation  and  could  be  contaminated  from  surface  sources. 
Although  the  valleywide  water  quality  cannot  be  accurately 
predicted  from  the  limited  data  available,  it  is  expected  that 
the  ground  water  should  be  suitable  for  construction  and  drink¬ 
ing  water  purposes. 


2.8.4  PRIMARY  WATER  SUPPLY  ALTERNATIVES 

2. 8. 4.1  Lease  or  Purchase  of  Existing  Water  Rights 
It  will  not  be  possible  to  obtain  MX  water  supplies  through  the 
lease  or  purchase  of  water  rights  in  Dry  Lake  Valley  because 


approved  and  pending  ground-water  appropriations  total  only  39 
acre-ft/yr  (0.05  hm'Vyr).  Because  of  the  limited  current 


use,  substantial  water  is  available  for  appropriation. 


2. 8. 4. 2  Valley-Fill  Aquifer 

The  valley-fill  aquifer  represents  a  satisfactory  source  of 
water  for  MX  construction  and  operation  because:  a)  little 


ground  water  in  Dry  Lake  Valley  has  been  appropriated;  and  b) 
the  aquifer  tests  and  studies  performed  indicate  that  it  is 


capable  of  supplying  water  at  the  rate  necessary  and  insufficient 
quantity  and  quality  to  neet  MX  requirements. 


2. 8. 4. 3  Carbonate  Aquifer 

The  aquifer  test  mentioned  previously  indicates  that  the 
carbonate  aquifer  has  a  high  potential  for  development  in  Dry 
Lake  Valley.  However,  it  is  considered  only  as  alternative  for 
development  because  the  valley-fill  aquifer  appears  adequate  for 
MX  water  requirements. 

2. 8. 4. 4  Interbasin  Transfer 

Interbasin  transfer  will  not  be  necessary  in  Dry  Lake  Valley 
because  the  valley-fill  aquifer  is  capabable  of  meeting  MX 
requirements.  However,  the  transfer  of  water  from  Dry  Lake 
Valley  to  Muleshoe  and/or  Delamar  valleys  is  being  considered. 

2.8,5  IMPACTS  OF  DEVELOPMENT 

2. 8. 5.1  Intrabasin  Effects 

Computer  simulation  of  a  well  field  in  Dry  Lake/Muleshoe 

withdrawing  water  for  six  years  at  rates  estimated  by  the  U.S. 

Army  Corps  of  Engineers  (1981)  for  both  valleys  was  performed. 

2  2 

A  transmissivity  of  1300  ft  /day  (120  m  /day)  and  storat- 
ivity  of  0.05  were  used  in  the  simulation.  Those  values  were 
found  to  be  representative  of  the  average  aquifer  characteris¬ 
tics  of  all  types  of  sediments  in  the  valley.  Pumping  rates 
were  varied  according  to  annual  MX  needs  and  reached  a  maximum 
of  one  well  pumping  in  Muleshoe  at  600  gpm  (38  1/s)  and  five 

wells  in  Dry  Lake  pumping  at  420  gpm  (26  1/s).  Maximum  drawdown 
effects  occurred  after  five  years  and  averaged  about  4.1  feet 


(1.2  m)  at  a  distance  of  one  mile  (2  km)  from  the  wells  in  Dry  Lake 
Valley.  Because  of  the  lack  of  vertical  recharge  on  the  valley 
floor  and  the  absense  of  recharge  from  underlying  sed  intents , 
complete  recovery  after  cessation  of  pumping  will  occur  after  at 
least  30  years. 

At  the  present  time  ground-water  use  in  Dry  Lake  Valley  consist 
of  widely  separated  stock  watering  wells,  so  MX  ground-water 
withdrawals  should  be  able  to  avoid  significant  impacts  to  these 
users.  The  lowered  water  levels  will  have  no  effect  on  vegetation 
because  the  ground  water  is  more  than  300  feet  (91  m)  below  the 
land  surface  and  well  beyond  all  root  systems. 

There  should  be  little  effect  on  spring  discharge  in  Dry  Lake 
Valley  because  the  majority  of  the  springs  are  in  the  hills  and 
mountains  and  probably  discontinuous  with  the  valley-fill  aquifer. 
There  is  a  spring  in  Dry  Lake  Valley,  (3N/65E-31cc)  that  may  be 
considered  a  regional  spring  connected  with  the  regional  flow 
regime  through  carbonate  rocks.  MX  wells  will  be  located  at 
appropriate  distances  from  this  spring  to  avoid  any  impacts. 

2. 8. 5. 2  Interbasin  Effects 

Water  levels  and  spring  discharge  could  be  affected  in  Pahranagat 
and  Delamar  valleys  because  they  are  downgradient  from  Dry  Lake 
Valley  and  receive  underflow  through  the  carbonate  aquifer.  The 
regional  springs  which  could  be  affected  include  Ash,  Crystal,  and 
Hiko  springs  in  Pahranagat  Valley.  However,  there  is  not  enough 


data  available  to  quantify  what,  if  any,  the  effects  will  be. 
Because  of  the  great  distances  from  the  pumped  we  1 1  s , 
the  effects  will  probably  be  undetectable. 

2.8.6  MITIGATING  MEASURES 

A  well  field  design  was  modeled  for  Dry  Lake  Valley  which  con¬ 
sisted  of  two  simulations,  one  with  a  single  pumping  well  and 
one  with  five  pumping  wells.  Results  from  modeling  indicate  that 
MX  ground-water  withdrawals  will  probably  require  five  or  more 
wells  to  obtain  water  in  sufficient  quantity  with  the  least  amount 
of  drawdown.  Additonal  wells  in  Dry  Lake  Valley  may  be  required 
to  meet  MX  water  requirements  for  Delamar  and  Muleshoe  valleys. 

2 

The  primary  suitable  for  MX  production  wells  is  about  96  mi 
2 

(249  km  )  along  the  margin  of  the  valley.  The  criteria  used  in 
determining  this  area  includes  consideration  of  land  status, 
environmentally  sensitive  areas,  existing  water  appropriations, 
areas  containing  Tertiary  sediments  (which  are  generally  fine 
grained),  and  low  transmissivity  zones. 

Pumping  schedules  could  be  adjusted  to  avoid  MX  construction 
withdrawals  exceeding  the  perennial  yield  of  Dry  Lake  Valley, 
early  storage  of  ground  water  in  reservoirs  prior  to  the  con¬ 
struction  period  is  a  practical  alternative.  Another  option  would 
be  to  extend  the  construction  period  (reduce  the  rate  of  construc¬ 
tion),  which  would  reduce  the  peak  year  quantity  of  water  required. 


.  .  2  2 

There  are  an  additional  71  m  (184  kn\  )  that  are  considered 
secondarily  suitable  in  the  center  of  the  valley.  This  area  is 
considered  secondary  because  of  the  presence  of  generally  low 
transmissivity  lacutrine  deposits  and/or  less  than  200  feet  of 
thickness . 
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north  of  township  6  with  total  dissolved  solids  concentra¬ 
tions  ranging  from  about  130  to  about  280  mg/1.  Two  springs 
(7N/64E-33cc;  6N/63E-19da)  ,  analyzed  by  the  BLM  have  moderately 
high  bicarbonate  concentrations  (more  than  250  mg/1).  This 
condition  is  probably  due  to  the  solution  of  carbonate  rocks  by 
the  ground  water. 

Cave  Valley  Spring  located  at  9N/64E-16bdb  also  originates  from 
the  carbonates  but  has  low  bicarbonate  concentration  (80  mg/1) 
and  low  total  dissolved  solid  concentrations  (127  mg/1) .  This 
is  probably  due  to  a  short  resident  time  of  the  ground  water 
with  the  rocks  which  suggests  that  it  is  related  to  precipita¬ 
tion  and  snowmelt.  Thus  it  is  not  connected  to  the  regional 
carbonate  aquifer.  The  discharge  in  Cave  Spring  ranges  from  a 
few  hundred  gallons  per  minute  to  less  than  10  gallons  per 

minute.  Table  Cl-3  lists  the  chemical  analysis  of  the  water 

* 

samples  and  Drawing  Dl-2  shows  the  area  of  good  water  quality. 
As  can  be  seen  on  the  Drawing,  all  of  the  valley  is  estimated  to 
contain  ground  water  of  good  quality. 

3.3  DRY  LAKE/DELAMAR  VALLEYS 
3.3.1  Physiography  and  Geology 

Dry  Lake  and  Delamar  valleys  are  believed  to  be  hydrologically 
connected  through  valley-fill  aquifers  and  are  treated  essenti¬ 
ally  as  the  same  ground-water  basin  in  the  ensuing  discussions. 
The  Dry  Lake/Delamar  drainage  basin  lies  within  central  Lincoln 
County  in  east-central  Nevada  (Figure  1).  The  basin  is  approxi¬ 
mately  82  miles  (132  km)  long  and  20  miles  (32  km)  wide  at  the 
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widest  point,  and  encompasses  an  area  of  1300  mi2  (3367  km2). 
Of  that  area,  497  mi2  (1287  km2)  are  suitable  for  MX  siting 
including  315  mi2  (815  km2)  in  Dry  Lake  Valley  and  182  mi2 
(41"?  \.m2)  in  Delamar  Valley. 

The  valley-fill  deposits  are  up  to  10,000  feet  (3  km)  thick 
along  the  axis  of  the  valleys  and  thin  toward  the  margins. 
Based  on  detailed  gravity  maps  constructed  by  Fugro  National, 
(FN-TR-33-DL) ,  the  volume  of  valley-fill  in  Dry  Lake  Valley  is 
estimated  to  be  635,000,000  acre-ft  (732,955  hm2).  The  esti¬ 
mated  volume  of  valley-fill  in  Delamar  Valley  is  200,000,000 
acre-ft  (246,600  hm2).  These  substantial  potential  aquifer 
volumes  provide  tremendous  storage  capacity  for  ground  water. 
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Mountain  crests  bounding  the  valleys  range  in  elevation  from 
about  7000  feet  (2134  m)  to  over  9000  feet  (2743  m)  .  Highland 
Peak,  on  the  east  side  of  Dry  Lake  Valley,  has  an  elevation  of 
9395  feet  (2864  m) ,  and  is  the  highest  point  in  the  basin.  The 
playa,  in  the  extreme  south  end  of  Delamar  Valley,  has  an 
elevation  of  less  than  4400  feet  (1341  m)  and  is  the  lowest 
point  in  the  basin.  The  two  valleys  are  separated  by  a  low, 
broad  alluvial  fan  that  extends  across  the  basin  just  south  of 
Dry  Lake  playa. 

Dry  Lake  and  Delamar  valleys  exhibit  typical  Basin  and  Range 
structure,  consisting  of  high  angle,  north-south  trending, 
normal  basement  faults  that  border  the  Pahroc  ranges  on  the 
west  and  the  Bristol,  Highland,  Chief,  and  Delamar  ranges  on  the 
east.  The  area  between  the  ranges  is  faulted  downward.  A 
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north-south  trending  fault  on  the  eastern  side  of  the  basin 
displaces  surface  alluvium  and  forms  a  prominent  scarp.  Addi¬ 
tionally,  Shawe  (1965)  shows  east-west  trending  faults  that 
transect  the  basin  and  displace  deep  valley-fill  deposits.  This 
interpretation  is  supported  also  by  gravity  surveys  (Fugro 
National,  FN-TR-26E) . 

The  mountains  on  the  western  side  of  the  valley  are  predominant¬ 
ly  composed  of  ash  flow  tuffs  of  Tertiary  age  with  some  carbon¬ 
ate  rocks  of  Paleozoic  age.  Conversely,  the  eastern  mountains 
are  composed  primarily  of  carbonate  rocks  of  Paleozoic  age  with 
minor  amounts  of  ash  flow  tuffs  of  Tertiary  age  (Stewart  and 
Carlson,  1978) . 

Coarse-grained  alluvial  and  fine-grained  lacustrine  deposits 
make  up  the  majority  of  sediments  in  the  valleys.  Although 
playa  deposits  cover  only  a  small  percentage  of  the  valley 
surface,  they  are  thought  to  be  of  great  thickness  and  inter¬ 
finger  with  alluvial  deposits  in  the  subsurface  (Fugro  National, 
FN-TR-27).  These  playa  deposits  are  located  in  the  south- 
central  portions  of  the  valleys.  From  the  central  part  of  the 
valleys,  the  grain  size  and  grading  of  alluvial  deposits  pro¬ 
gressively  increase  towards  the  mountains. 

3.3.2  General  Hydrology 

Dry  Lake  and  Delamar  valleys  form  closed  surface  drainage 
basins.  There  are  no  perennial  streams  in  the  valleys,  and 
streamflow  only  occurs  in  the  mountain  ravines  and  alluvial  fans 
after  high-intensity  rains  and  as  snowmelt  runoff. 
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Springs  in  the  Dry  Lake  and  Delamar  valley  area  occur  in  vol¬ 
canic  rocks  composed  predominantly  of  tuffs  along  the  basin 
margins.  The  springs  are  recharged  by  meteoric  waters  (precip¬ 
itation  and  snowmelt)  and  are  not  associated  with  the  deep 
regional  carbonate  aquifer.  They  generally  have  low  yields 
(less  than  20  gpm)  and  are  used  primarily  to  supply  stock  ponds 
in  the  area. 

The  ground-water  table  in  the  basin  aquifer  occurs  at  consider¬ 
able  depths  (Drawings  Bl-3  and  Bl-4).  In  Dry  Lake  Valley, 
ground-water  levels  are  about  400  feet  (122  m)  below  ground 
surface,  and  in  Delamar  Valley,  levels  are  generally  greater 
than  800  feet  (244  m)  below  ground  surface.  Some  water  wells 
in  the  northern  and  western  part  of  Dry  Lake  Valley  tap  perched 
aquifers  with  water  levels  significantly  higher  than  the  under¬ 
lying  basin  aquifer.  Water  use  in  the  valleys  is  limited  to  a 
few  isolated  stock  ponds  fed  by  infrequent  surface  runoff  and 
nearby  springs  with  waters  of  meteoric  origin. 

Ground-water  recharge  to  the  basin  is  primarily  from  precipita¬ 
tion  occurring  in  the  mountains  along  the  northwest  and  east 
flanks  of  the  valleys  (Eakin,  1963).  From  these  areas,  ground 
water  moves  laterally  and  downward  toward  the  central  part  of 
the  valleys  as  indicated  on  the  ground-water  level  contour  map 
(Drawing  Bl-3  and  Bl-4).  Generally,  the  ground  water  moves  from 
Dry  Lake  Valley  toward  Delamar  Valley.  An  annual  (recharge 
based  on  a  percentage  of  average  annual  precipitation)  of  about 
6000  acre-ft  (7.4  hm^)  for  the  valleys  has  been  estimated  by 
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Eakin  (1963).  Discharge  occurs  primarily  as  deep  underflow  to 
the  south  through  carbonate  rocks.  Alluvial  ground-water 
gradients  between  Dry  Lake  Valley  and  Delamar  Valley  closely 
resemble  the  carbonate  aquifer  gradient  between  White  River 
Valley  and  Pahranagat  Valley.  This  suggests  that  the  valley- 
fill  aquifers  of  the  basin  and  the  regional  carbonate  aquifers 
are  hydraulically  connected  (Eakin,  1963). 

3.3.3  Aquifer  Character  is i tics 

The  considerable  depth  to  ground  water  (Drawing  Bl-3  and  Bl-4) 
has  precluded  much  development  in  these  valleys  and,  therefore, 
very  little  has  been  published  about  specific  aquifer  character¬ 
istics.  However,  all  wells  in  the  basin  tap  valley-fill  aqui¬ 
fers  with  little  indication  of  confinement.  Existing  wells 
produce  less  than  100  acre-ft  of  water  annually  for  use  by 
livestock.  During  Furgo  National's  field  investigations  in 
1979,  none  of  the  wells  were  found  to  be  suitable  for  aquifer 
testing  because  of  pumping  limitations.  In  1980,  two  intermedi¬ 
ate  depth  test  wells  (3S/64E-12ca  and  6S/63E-12ad)  were  drilled 
in  Dry  Lake/  Delamar  valleys  (lithologic  and  geophysical  logs 
are  presented  in  Appendices  Hl-3  and  Hl-34).  At  each  site, 
observation  and  test  wells  were  constructed. 

Aquifer  tests  in  Dry  Lake  Valley  were  conducted  for  ten  days  at 
500  gpm  (31.5  1/s)  followed  by  an  aquifer  recovery  test.  The 
maximum  well  yield  during  development  was  approximately  750  gpm 
(47.3  1/s).  Maximum  drawdown  at  the  pumping  well  during  the 
pump  test  was  about  50  feet  (15  m)  .  These  tests  indicated  an 
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aquifer  transmissivity  of  about  45,000  gpd/ft  (155  cm^/sec) 
and  a  storage  coefficient  of  3  x  10"^.  Because  the  well  only 
partly  penetrated  the  aquifer,  the  transmissivity  of  the  total 
thickness  of  the  aquifer  is  probably  much  higher.  The  unusually 
low  storage  coeffiecient  in  the  valley-fill  aquifer  is  probably 
due  to  the  tremendous  thickness  of  the  aquifer. 

Aquifer  tests  in  Delamar  Valley  were  conducted  for  ten  days  at 
85  gpm  (5.3  1/s)  followed  by  an  aquifer  recovery  test.  Maximum 
drawdown  during  the  test  was  85  feet  (26  m) .  Transmissivity  was 
calculated  at  5000  gpd/ft  (7  cm^/sec)  with  a  storage  coef¬ 
ficient  of  4.0  x  10“4. 

Potential  well  yields  in  Dry  Lake  Valley  are  expected  to  be  high 
in  the  unconsolidated  valley-fill  deposits  around  the  valley 
periphery.  However,  a  significant  portion  of  the  basin  is  prob¬ 
ably  composed  of  fine-grained  lacustrine  deposits  near  the  cen¬ 
tral  valley  areas.  These  areas  probably  have  relatively  low  hy¬ 
draulic  conductivities.  The  extent  and  depth  of  the  low  yield 
deposits  are  not  fully  known.  However,  there  appears  to  be  suf¬ 
ficient  water  for  development  of  the  MX  system  within  the  basin. 

Because  of  the  great  depths  to  water  in  Delamar  Valley  [870  ft 
(265  m)  in  test  well  6S/63E-12ad] ,  well  yields  are  expected  to 
be  less  than  100  gpn  (6.3  1/s).  Well  yields  may  increase 
slightly  away  from  the  central  valley  axis,  but  any  yield 
increase  due  to  higher  aquifer  permeability  will  probably  be 
offset  by  the  corresponding  increase  in  pumping  lift. 
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3.3.4  Water  Quality  Limitations 

Because  there  are  very  few  wells  in  Dry  Lake  Valley,  only  four 
ground-water  quality  analyses  are  available.  The  well  and 
spring  sample  locations  are  shown  in  Drawing  Dl-3.  Four  of 
these  samples  were  collected  by  Fugro  National  in  1979  and  1980 
and  one  sample  was  collected  by  Carpenter  (1915)  and  reported  by 
Eakin  in  1963. 

Based  on  the  water  quality  critieria  listed  in  Appendix  Cl-1, 
all  of  the  water  analyzed  is  of  good  quality  and  is  acceptable 
for  drinking.  All  ground-water  samples  contained  moderately 
high  bicarbonate  levels  ranging  from  187  to  320  mg/1,  which 
result  in  hardness  levels  of  about  100  mg/1.  Calcium  concentra¬ 
tions  range  from  about  40  to  83  mg/1  and  were  generally  in  the 
poor  range.  In  addition,  the  sample  collected  at  3N/65E-21dbd 
and  analyzed  by  Carpenter  also  contained  relatively  high  chlo¬ 
ride  (110  mg/1)  and  nitrate  (32  mg/1)  concentrations. 

Ground  water  in  the  northern  part  of  Dry  Lake  Valley  is  of  the 
calcium-magnesium/chloride-bicarbonate  type.  As  the  ground 
water  migrates  from  the  fans  toward  the  central  valley  area,  the 
concentrations  of  calcium  and  chloride  increase  slightly  and 
sodium  concentrations  decrease,  yielding  water  of  the  sodium- 
calcium/bicarbonate  type.  The  higher  calcium  and  chloride 
concentrations  in  the  central  valley  area  may  be  related  to  the 
soil  chemistry  of  the  playa  deposits. 

The  only  ground-water  samples  for  chemical  quality  testing  from 
Delamar  Valley  was  from  the  Fugro  National  test  well.  However, 


•jlil.nr.  N»TII>MRl  'HO 


FN-TR-38 


51 


the  analyses  were  not  completed  at  the  time  of  publication  of 
this  report. 

3.4  DUGWAY  VALLEY 

3.4.1  Physiography  and  Geology 

Dugway  Valley  is  located  in  Tooele  and  Juab  counties  in  west- 
central  Utah  (Figure  1)  and  has  a  total  area  of  890  mi2  (2300 
km2).  Of  the  total  area  only  182  mi2  (471  km2)  are  suitable  for 
MX  siting. 

Dugway  Valley  trends  north-south  and  is  approximately  30  miles 
(48  km)  long  and  varies  in  width  from  1  to  8  miles  (2  to  13  km)  . 

The  valley  is  bordered  on  the  west  by  the  Dugway  Mountains  and 
the  Thomas  Range,  on  the  south  by  the  Drum  Mountains,  and  on  the 
east  and  northeast  by  Keg  Mountain  and  Slow  Elk  Hills.  The 
northern  boundary  of  the  valley  is  the  Great  Salt  Lake  Desert. 

Valley  floor  elevations  range  from  4480  feet  (1365  m)  at  the 

north  end  to  5080  feet  (1548  m)  in  the  central-southern  portion 

of  the  valley.  The  valley  is  bounded  by  peaks  on  the  northwest 

that  reach  elevations  of  nearly  9000  feet  (2700  m)  .  Most  of  the 

area  below  about  4600  feet  (1400  m)  is  nearly  flat  as  a  result  j 

of  planation  and  deposition  by  ancient  Lake  Bonneville  (Stephens 

i 

j 

and  Sumsion,  1978)  .  I 

Valley-fill  deposits  consist  mainly  of  alluvial  fan  deposits 
along  the  margins  of  the  valley  which  interfinger  with  lake  and 
playa  deposits  in  and  near  the  center  of  the  valley.  These 
deposits  consist  mainly  of  clay,  silt,  sand,  and  minor  amounts 
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I  DRILL  CUTTINGS  LOG  / 

PROJECT  NUMBER  79-290-  .45 _ 

PROJECT  NAME  MX  SITING  INVEST  I  CATION 

r  mi  *  nu  put  0—4  0  1  Bucket  Auger/ 

EQUIPMENT  USED _ gn-i  Tnn ■ _ p^- 


CL  '  FIELD  LOG  OF  WELL  NUMBER  OW-2 


COMPANY 


Beylik 


OPERATOR  Jim  Clyde 


YALLEY  NAME 


Dry  Lake 


LOCATION  NUMBER  T3S,  R64E,  Sect.  12ca~ 
LOGCED  BY  JM  &  SC  DATE  1-8-80 

CHECKED  BY  JAG  DATE  4-1  0-80 

TOTAL  WELL  DEPTH _ L300  _faa± _ 


DESCRIPTION  OF  CUTTINGS  OR  SAMPLE 


Silt:  Tan  silt  with  occasional  gravel  to  iy , 


Silt:  Tan  Silt 


Silt  &  Sand  with  Gravel:  Tan  silt  with  -  25%  med 
colored, fine  to  coarse,  poorly  sorted,  subrounded  to 
subangular  sand,  with  -  10%  med  colored  subrounded  to 
angular  gravel  to  1%". 

Gravel  with  Cobbles  -  Med  to  dark  colored,  subrounded 
to  subangular  V  gravel  up  to  cobbles  to  4". 


Fine  Gravel  with  Sand:  Brown  color,  well  sorted, 
subrounded  gravel  with  less  than  25%  coarse  sand, 
gravel  up  to  3/4". 

Gravel  with  Coarse  Sand:  Brown  color,  subangular, 
well  sorted  gravel  up  to  3/4"  with  coarse, angular 
sand  (less  than  25%) . 

Gravel  with  Sand:  Brown  color,  well  sorted,  sub¬ 
rounded  gravel  up  to  IV  with  less  than  25%  coarse 
sand. 

Gravel  with  Sand:  Same  as  above  (60'). 


Coarse  Sand  with  Gravel:  Dark  color,  well  sorted, 
subrounded  sand  with  less  than  25%  gravel  up  to  V . 


Fine  to  Medium  Gravel  with  Sand:  Brown  color,  well 
sorted , subrounded  gravel  with  less  than  10%  coarse 
sand. 

Gravel  with  Sand:  Dark  color,  well  sorted, subangular 


gravel  up  to  3/4"  with  less  than  30%  coarse  sand 
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PROJECT  NUMBER  79-290-  _45 _ 

PROJECT  NAME  MX  SITING  INVESTIGATION 
EQUIPMENT  USED  Reverse  Circulation 

COMPANY _ BeyT-ifc _ 

OPERATOR _ J.  Clyde _ 


FIELD  LOG  .OF  WELL  NUMBER  OW-2 

VALLEY  NAME  Drv  Lake _ 

LOCATION  NUMBER  T35,  R64E,  Sect.  1 
LOGGED  BY  S  C  &  JM  DATE  1-8-80 
CHECKED  BY  JAG  DATE4-10-80  _ 
TOTAL  WELL  DEPTH  1300  feet _ 


DEPTH 

(FEET) 

DESCRIPTION  OF  CUTTINGS  OR  SAMPLE 

100  — 

Gravel  with  Coarse  Sand:  Dark  color,  well  sorted, 

subangular,  max  gravel  1"  with  less  than  25%  coarse 

— 

sand. 

no— 

Gravel  with  Coarse  Sand:  Same  as  above  (lOO'-HO'). 

Max  size  for  gravel-^" . 

120  — 

Gravel  with  Coarse  Sand:  Same  as  above  (100'-120'). 

Max  gravel  IV  . 

130  — 

Gravel  with  Coarse  Sand:  Less  than  25%  sand.  Max 

gravel  IV .  Most  less  than  1". 

1 40  — — 

Gravel  with  Coarse  Sand:  Less  than  10%  sand.  Same 

as  aloove  (130-140' f. 

150  — 

Gravel  with  Coarse  Sand:  Dark,  subrounded,  well 

sorted  max  size  1"  gravel  with  less  than  40%  very 

coarse,  subangular  sand. 

1  nn  — 

Gravel  with  Coarse  Sand:  Brown,  subrounded,  well 

sorted  gravel  with  less  than  25%  coarse  sand.  Max 

— 

size  3/4". 

170  — 

Gravel  with  Coarse  Sand:  Brown,  subangular,  well 

sorted  gravel  with  less  than  25%  coarse  sand.  Max 

— 

size  3/4". 

180  — 

Gravel  with  Coarse  Sand:  Much  coarser  than  170-180', 

33%  of  sample  greater  than  1"  size.  Brown  subrounded. 

— 

subangular,  well  sorted  with  less  than  10%  sand. 

1  Qfl  — 

Very  Coarse  Gravel  with  Coarse  Sand:  Dark,  well  sortec 

±su 

subangular.  Greater  than  2"  sized  gravel.  Less  than 

5%  coarse  sand. 

n  nn  — 

{DRILL  ( 


!□  UAViQ^AL.ICjC. 

CUTTINGS  LOG 


PROJECT  HUMBER  79-290-  _45 _ 

PROJECT  NAME  MX  SITING  INVESTIGATION 
EQUIPMENT  USED  Reverse  Circulation 


COMPANY  _ 
OPERATOR  . 


DEPTH 

(FEET) 


Beylik 
J.  Clyde 


PAGE  OF  _U 

FIELD  LOG  OF  WELL  NUMBER  gw -2 

WALLET  NAME  Dry  Lake _ 

LOCATION  NUMBER  T3S,  R64E,  Sect.  12e» 
LOGGED  BT  JM  &  sc  DATE  1-8-80 

CHECKED  BT  JAG  DATE  _4-10_-80 _ 

TOTAL  WELL  DEPTH  noo  feet _ 


DESCRIPTION  OF  CUTTINGS  OR  SAMPLE 


Gravel  with  Coarse  Sand:  Brown, well  sorted,  subangular  gravel. 
Max  size  1"  with  less  than  40%  subangular , coarse  sand. 


Gravel  with  Coarse  Sand:  Gray, subangular , well  sorted.  Max  size 
IS".  Less  than  10%  subangular, coarse  sand. 


Gravel  with  Coarse  Sand:  Gray-black, subangular, well  sorted. 
Max  size  2V.  Less  than  10%  coarse,  subangular  sand. 


Gravel  with  Coarse  Sand:  Gray-black,  subangular, well  sorted. 
Max  size  1".  Less  than  40%  subrounded, coarse  sand. 


Gravel  with  Sand  and  Some  Clay:  Subangular, poorly  sorted, max  grav 
size  3/4".  Less  than  10%  sand.  Less  than  20%  silt  and  clay. 


Gravel  with  Coarse  Sand:  Gray-brown,  subangular,  well  sorted, 
max  size  1".  Less  than  20%  coarse  sand. 


Gravel  with  Coarse  Sand:  Gray,  subangular,  well  sorted.  Max  size 
2*5"  gravel.  Less  than  20%  coarse,  subangular  sand. 


Gravel  with  Sand  and  Silt:  Gray  color,  subangular,  poor  to  medium 
sorted,  max  *3"  gravel.  Less  than  25%  fine- to  coarse-grained  sand. 
Less  than  5%  silt. 

Gravel  with  Coarse  Sand:  Gray  color,  subangular,  well  sorted. 

Max  3/4"  gravel.  Less  than  20%  coarse,  subangular  sand. 


Gravel  with  Coarse  Sand:  Gray f subangular  , well  sorted,  max  size 
gravel  1".  Less  than  20%  subangular  coarse  sand. 


-I 
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I  DRILL  CUTTINGS  LOG 


PRO) ECT  HUMBER  79-290-  _45 _ 

PROJECT  NAME  MX  SITING  INVESTIGATION 


EQUIPMENT  USED 
COMPANY 


Reverse  Circulation 
Beylik _ 


OPERATOR 


J.  Clyde 


PAGE  4  OF 
FIELD  LOG  OF  WELL  NUMBER  ow-2 
VALLEY  NAME  Dry  Lake _ 


LOCATION  NUMBER  T3S,  R64E,  Sect.  12 
LOGGED  BY  JM  s  sc 


CHECKED  BY  JAG 


TOTAL  WELL  DEPTH. 


DATE 
_  DATE  . 

1300  feet 


1/8/00. 


4/10/80 


DEPTH 

(FEET) 

DESCRIPTION  OF  CUTTINGS  OR  SAMPLE 

300  — 

Fine  Gravel  with  Coarse  Sand:  Gray-brown,  subrounded .well  sorted, 
max  size  V' •  Less  than  40%  coarse , subrounded  sand. 

3|0  — ^ 

320  ~ 

Gravel  with  Coarse  Sand:  Gray-brown,  subrounded  , well  sorted, 
max  size  V  gravel,  less  than  40%  coarse,  subrounded  sand. 

330  ~ 

Gravel  with  Coarse  Sand:  Well  sorted,  brown  gray,  subrounded  , 
max  V  gravel  with  less  than  30%  coarse  ,subrounded  sand. 

340  -~2 

Gravel  with  Sand,  Silt  &  Clay:  Poorly  sorted , gray-black  , 
subangular  to  subrounded,  less  than  40%  sand.  Less  than 

10%  silt  and  clay,  *j"  gravel. 

350 -E 

Gravel  with  Sand,  Silt  &  Clay:  Poorly  sorted,  brown  subangular- 
subrounded.  40%  sand,  10%  silt  and  clay,  V  gravel. 

360  -r 

Gravel  with  Trace  Sand,  Silt  &  Clay:  Less  than  20%  sub- 
gravel  size,  gray-black,  subangular,  poorly  sorted  **"  gravel. 

370  — E 

Gravel  with  Medium  to  Coarse  Sand:  Brown-black,  subrounded- 
subangular  well  sorted  less  than  30%  sand. 

380 -E 

Gravel:  Poorly  sorted,  V'  gravel .' Kimlnmil r  less  than  20% 
coarse  sand. 

390  — 

Gravel:  Medium  sorted,  qrav-black-brown .  subananlar.  less  than 

10%  sand,  *j"  gravel. 

4  on  — 

— Claarza 
I  drill  cut 
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CUTTINGS  LOG 


PROJECT  NUMBER  79-290-  45 _ 

PROJECT  NAME  MI  SITING  INVESTIGATION 
EQUIPMENT  USED  Reverse  CirculatiQj 

COMPANY _ BevJik _ _ 

OPERATOR  _ J-  Clyde _ 


PAGE  _JL  OF 

FIELD  LOG  OF  KELL  NUMBER  ow~2 

YALLEY  NAME  Dry  Lake  _ 

LOCATION  NUMBER  ns,  R64E.  Sect,  l&k 
LOGGED  BY  JM  &  sc  DATE  1/14/30 

CHECAED  BY  jag _ DATE  4/iQ/ao _ 

TOTAL  IELL  DEPTH  ^30°  feet _ _ 


DEPTH 

(FEET) 


DESCRIPTION  OF  CUTTINGS  OR  SAMPLE 


Gravel  with  Sand,  Silt  &  Clay;  Poorly  sorted,  gray-black, 
subangular-subrounded,  less  than  30%  sand,  20%  silt  and  clay, 
V  gravel. 

Gravel  with  Sand,  Silt  &  Clay:  Poorly  sorted,  subangular  to 
subrounded,  gray-black,  less  than  20%  sand,  less  than  10% 
silt  and  clay. 

Gravel  with  Sand,  Silt  &  Clay;  Poorly  sorted,  subangular, 
brown-gray,  less  than  40%  sand,  less  than  10%  silt  and  clay, 
2V'  gravel. 

Gravel  with  Sand,  Silt  &  Clay:  Poorly  sorted,  brown-black, 
subangular,  3/4"  gravel,  less  than  20%  sand,  less  than  10% 
silt  and  clay. 

Gravel  with  Sand,  Silt  &  Clay;  Poorly  sorted,  blue-black, 
subangular,  3/4"  gravel,  less  than  15%  sand,  less  than  10% 
silt  and  clay. 

Gravel  with  Sand,  Silt  &  Clay:  Poorly  sorted,  subangular, 
gray-black,  V'  gravel,  less  than  40%  sand,  less  than  10% 
silt  and  clay. 


Gravel  with  Sand,  Silt,  &  Clay:  Poorly  sorted,  subangular, 
gray-brown,  V  gravel,  less  than  40%  sand,  10%  silt  and  clay. 


Gravel  with  Sand,  Silt  and  Clay;  Brown-gray  poorly  sorted 
subrounded,  max  2"  gravel,  less  than  20%  sand,  less  than  10% 
silt  and  clay. 

Gravel  with  Sand  and  Clay:  Gray-black  colored,  poorly  sorted 
subangular  gravel  with  less  than  30%  coarse  to  fine-grained 
sand  with  less  than  10%  silty  clay.  Max  grain  size  3/4". 


5 


Gravel  with  Sand:  White,  gray-black  colored  moderately  sorted 
subangular  gravel  with  less  than  20%  coarse  subangular  sand 
grains.  Maximum  grain  size  1" . 
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FIELD  LOG  OF  WELL  NUMBER  ow-2 


PROJECT  NUMBER  79-290-  _ 

PROJECT  NAME  MX  SITING  INVESTIGATION 


EQUIPMENT  USED 

COMPANY  _ 

OPERATOR  _ 


Reverse  Circulation 

Beylik _ 

J.  Clyde _  _ 


VALLEY  NAME  _ n 

LOCATION  NUMBER  _ 
LOGGED  BY  jm  s 
CHECKED  BY 
TOTAL  WELL  DEPTH. 


Dry  Lake 


T3S ,  R64E,  Sect.  12-e 

£ _  DATE  1-14-80 

_  DATE  4-10-80 

1300  feet 


DEPTH 

(FEET) 


DESCRIPTION  OF  CUTTINGS  QR  SAMPLE 


Gravel  with  Sand:  Gray,  black  colored  moderately  sort >d 
subrounded  to  subangular  gravel  with  less  than  15%  coarse 
subangular  sand.  Maximum  gravel  size  approximately  2" 

Gravel  with  Trace  Coarse  Sand:  Brown,  subangular,  well  sorted, 
gravel  to  IV ,  less  than  10%  sand. 


Gravel  with  Trace  Sand  and  Silt;  Same  as  510'  with  less 
than  10%  sand  and  silt. 


Gravel  with  Trace  Coarse  Sand:  Same  as  510'. 


Gravel  with  Sand  and  Silt:  Brown-gray,  subangular,  moderate 
sorting.  Less  than  25%  sand  and  silt. 


Gravel  with  Trace  Coarse  Sand:  Same  as  510’. 
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I  DRILL  CUTTINGS  LOG 

PROJECT  NUMBER  79-290-  _45 _ 

PROJECT  NAME  MX  SITING  INVESTIGATION 
EQUIPMENT  USED  _  Reverse  Mud  Rotary 

COMPANY _ Beylik _ 

OPERATOR  _  .7.  clvde 


PAGE  2 _  OF  _LL 

FIELD  LOG  OF  WELL  NUMBER  ow-2 


YALLET  NAME 


Dry  Lake 


LOCATION  NUMBER  T3S,  R64E,  Sect.  12mf 


LOGGED  BY  sc  t 
CHECKED  BY  JAG 
TOTAL  WELL  DEPTH 


&  JM  DATE 


DATE  4/10/80 


1300  feet 


DESCRIPTION  OF  CUTTINGS  OR  SAMPLE 


Gravel  with  Trace  Coarse  Sand:  Brown,  subangular , well  sorted, 
gravel  to  IS",  less  than  10%  sand. 


Gravel  with  Trace  Coarse  Sand:  Same  as  610' ,  but  max  size  V 


Gravel  with  Sand  and  Silt:  Brown,  subangular , poorly  sorted, 
less  than  30%  sand,  less  than  10%  silt,  gravel  size  to  S". 


L^CL'.’Q  &3£4VBQCJ«B..  IC362 

|  DRILL  CUTTINGS  LOG 


PROJECT  HUMBER  79-290-  45 _ 

PROJECT  NAME  MI  SITING  INVESTIGATION 
EQUIPMENT  USED  _  Reverse  Mud  Rotary 

COMPANY _ Bevlik _ 

OPERATOR  _ J-  Clyde _ 


FIELD  LOG  OF  WELL  NUMBER  ow2 

VALLEY  NAME  Dry  Lake _ 

LOCATION  NUMBER  T3S,  R64E,  Sect.  12 

LOGGED  BY  sc  _  DATE  1/17/80 

CHECKED  BY  jag _  DATE  4/m/ao 

TOTAL  WELL  DEPTH  1300  feet _ 


DESCRIPTION  OF  CUTTINGS  OR  SAMPLE 

700  — 

Gravel  with  Some  Coarse  Sand:  Brown  ,subangular,  well  sorted 
gravel  size  to  3/4",  less  than  20%  sand. 

710  — ^ 

Gravel  with  Some  Coarse  Sand:  Same  as  700'  but  with  gravel 
to  2" . 

720  — 

Gravel  with  Some  Coarse  Sand:  Same  as  700''. 

730  — 

Gravel  with  Sand,  Silt,  &  Clay:  Brown , subangular  gravel  to 

2 

V  size  with  20%  sand,  20%  silt  &  clay. 

740  — 

Gravel  with  Some  Coarse  Sand:  Same  as  700'. 

750  — 

Gravel  with  Trace  Coarse  Sand:  Same  as  700'  but  less  than  10% 

sand,&  gravel  to  3". 

760  -E 

Gravel  with  Trace  Coarse  Sand:  Same  as  750'. 

[Jj 


Gravel  with  Some  Coarse  Sand:  Same  as  700'. 


CJ«YBaej£lL.  1CJG3. 
|  DRILL  CUTTINGS  LOG 

PROJECT  HUMBER  79-290-  45 _ 

PROJECT  NAME  MI  SITING  INVESTIGATION 

EQUIPMENT  USED  _  Reverse  Rotary _ 

COMPANY _ Beylik _ 

OPERATOR  J-  Clyde 


FIELD  LOG  OF  NELL  NUMBER  ow2 


VALLEY  NAME 


Dry  Lake 


LOCATION  NUMBER  T3S,  R64E,  Sect.  1 2a* 


LOGGED  BT  _ 
CHECKED  BY 


SC  &  JM 


DATE  l--18'80 
DATE  4-10-8C 


TOTAL  NELL  DEPTH 


1300  feet 


DESCRIPTION  OF  CUTTINGS  OR  SAMPLE 


Coarse  Sand  Trace  Gravel  &  Silt:  Brown  subangular,  well  sorted, 
coarse  sand,  less  than  10%  gravel,  less  than  10%  silt. 


Gravel  with  Some  Coarse  Sand:  Brown , subangular ,  well  sorted, 
gravel  size  to  1”,  20%  sand. 


PAGE  10  OF  13_ 


J»jana  cj^vnarcifi*.,  ecaa. 

I  DRILL  CUTTINGS  LOG 

PROJECT  NUMBER  79-290-  45 _ _ 

PROJECT  NAME _ MX  SITING  INVESTIGATION 


EQUIPMENT  USED 

COMPANY  _ 

OPERATOR  _ 


Reverse  Rotary 
Beylik 
J.  Clyde 


FIELD  LOG  OF  WELL  NUMBER  ow2 


VALLEY  NAME 


Dry  Lake 


LOCATION  NUMBER  T3S,  R64E,  Sect.  12 


LOGGED  BY  Jrt  &  sc  DATE 

CHECKEO  BY  _£AG _ _  DATE 

TOTAL  WELL  DEPTH  1300  feet 


1-19-80 


DEPTH 

(FEET) 


DESCRIPTION  OF  CUTTINGS  OR  SAMPLE 


Sand  with  Some  Gravel  &  Silt:  Brown  subangular,  poorly  sorted, 
sand  with  10%  silt  &  clay,  20%  gravel. 


Gravel  with  Trace  Coarse  Sand:  Brown  subangular,  well  sorted, 
gravel  to  3/4",  10%  sand. 


t3£iVBQEJ««..  1C2S2. 

(  DRILL  CUTTINGS  LOG 

PROJECT  NUMBER  79-290- _45 _ 

PROJECT  K AM E  MI  SITING  INVESTIGATION _ 

EQUIPMENT  USED  _  Rpypr.se  Ro.tary _ 

COMPANY _ Beylik _ 

OPERATOR  _ J-  Clyde _ 


PAGE  11  OF  H 


FIELD  LOG  OF 

WELL  NUMBER 

0W2 

YALLEY  NAME 

Dry  Lake 

LOCATION  NUMBER 

T3S,  R64E, 

Sect.  12  jm 

LOGGED  BY  jm 

&  SC  DATE 

1-2Q-9Q _ _ 

CHECKED  BY  JAG 

DATE 

A- 1 O-PP 

TOTAL  1ELL  DEPTH  1300  feet 


DEPTH 

(FEET) 

DESCRIPTION  OF  CUTTINGS  OR  SAMPLE 

1OO0  — 

101 0-f 

Gravel  with  Cobbles:  Dark  colored,  poorly  sorted  subangular  to 
angular  (predominantly  angular)  gravel  with  less  than  5% 
broken  cobbles  up  to  3". 

10  20  — ^ 

Gravel  with  Cobbles:  As  above  (1010 ' ) ,more  darker  rocks, 
medium  to  dark  color. 

10  30  — ^ 

Gravel  with  Sand:  Medium  color, poorly  sorted, subangular  to 
angular  gravel  up  to  1",  with  less  than  20%  fine- to  coarse¬ 
grained,  angular  to  subangular  sand. 

10  40  — — 

— 

Gravel:  Medium  color, poorly  sorted, subangular  to  angular  gravel 
with  20%  cobbles  up  to  2*3",  with  20%  medium  to  coarse, subangular 
to  angular  sand. 

10  50  — 

Gravel:  Light  to  dark  colored,  poorly  sorted,  subrounded  to 
angular  gravel  up  to  l*j" . 

10  60  -E 

Gravel  with  Sand:  Light  to  dark  color,  medium  sorted, 
subangular  to  angular  gravel  up  to  3/4". 

10  70  ~ 

Gravel:  Medium  to  dark  color, well  sorted,  angular  to  subangular 

fine-grained  gravel  up  to  h" . 

10  00  ~ 

Gravel  with  and:  Medium  to  dark  color, poorly  sorted, 
subangular  to  angular  gravel  up  to  1"  with  less  than  25% 
coarse-to  medium-grained, subangular  to  angular  sand. 

■  90 

Gr  ivel :as  above  (1080'),  but  medium  sorted. 
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jnno  s2m’8ocmLlic2C. 

DRILL  CUTTINGS  LOG 

PROJECT  NUMBER  79-290-  45 _ 

PROJECT  NAME  MX  SITING  INVESTIGATION 

EQUIPMENT  USED  _  Reverse  Rotary _ 

COMPANY _ Beylik _ 

OPERATOR  _ J-  Clyde _ 


FIELD  LOG  .OF  WELL  NUMBER  QW2 

YALLEY  NAME  Dry  Lake  Valiev _ 

LOCATION  HUMBER  T3S,  R64E,  Sect.  12 
LOGGED  BY  JM  s  LB  DATE  1-21-80 

CHECKED  BY  jag _  DATE  _4,-10-8Q 

TOTAL  WELL  DEPTH.  1300  feet _ 


OEPTH 

(FEET) 


11O0  —I 


DESCRIPTION  OF  CUTTINGS  OR  SAMPLE 


11 JO-H 


Gravel :  Dark  colored,  well  sorted,  angular  gravel  up  to  3/8". 


Gravel:  Medium  color,  poorly  sorted,  subrounded  to  angular 
gravel  up  to  V  with  less  than  20%  sand. 


11  30  — j 


Gravel  with  Sand:  Light  to  dark  color,  poorly  sorted, 
subrounded  to  rounded  gravel  up  to  1"  with  20%  coarse 
to  fine  sand. 


Gravel  with  Sand:  As  above  (1130')  with  occassional  broken 
cobbles  up  to  4". 


Gravel  with  Sand:  Medium  to  dark  color,  medium  sorted 
subangular  to  angular  gravel  up  to  1"  with  less  than  20% 
medium  to  coarse  sand. 


Gravel  with  Sand:  Light  to  dark  color,  well  sorted  angular 
to  subangular, fine  gravel  with  20%  coarse  sand. 


11  70  — j 


Gravel :  Medium  color,  poorly  sorted,  subangular  to  angular, 
fine  to  IV  gravel. 


ii  so  -q 


11  SO 


Gravel Dark  colored,  poorly  sorted,  angular  to  subangular 
fine  up  to  2"  gravel. 
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“CL3C3UO  C3AVBOL3AI..  IEJQ. 

§  DRILL  CUTTINGS  LOG 

PROJECT  NUMBER  79-290-  _45 _ 

PROJECT  NAME  MX  SITING  INVESTIGATION 

EQUIPMENT  USED  Reverse  Rotary _ _ 

COMPANY _ Bevlik _ 

OPERATOR  _ clyde _ 


FIELD  LOG  OF  WELL  NUMBER  ow2 
YALLET  NAME  Lake _ 


inriTION  NUMBER  T3S, 

,  ac- 

RA4E.  Sect.  12ee ... 

LOGGED  BY 

JM  ft  T,B 

DATE 

1-2 2- 80 _ 

CHECKED  BY 

JAG 

DATE 

4-10^80 _ 

TOTAL  WELL 

DEPTH  1300  feet 

DEPTH 

(FEET) 

DESCRIPTION  OF  CUTTINGS  OR  SAMPLE 

1200  — 

12  IQ— ^ 

Gravel:  Medium  to  dark  color,  poorly  sorted  angular  to 

subangular,  fine  up  to  IV  gravel. 

1220~ 

Gravel:  Medium  to  dark  color,  medium  sorted,  subrounded  to 

subangular,  fine  to  >5"  gravel. 

12  30  ~ 

12  40  — H 

Sand  with  Gravel:  Light  to  medium  color,  medium  sorted, 
subrounded  to  subangular, medium  to  coarse  sand  with  less 
them  10%  gravel  up  to  V, 

12  50~ 

Sand  and  Gravel:  Light  to  dark  color, well  sorted, angular  to 
subangular, fine  gravel  with  50%  coarse  sand. 

12  60-3 

Gravel  with  Sand:  Light  to  medium  colored  medium  sorted, 
subangular  to  angular  gravel  with  less  than  25%  coarse  sand. 

12  70-: 

Gravel:  Light  to  dark  colored, well  sorted,  angular  to 
subangular  gravel  up  to  3/8”. 

12  80 

j 

Sand  &  Gravel:  Light  to  darJc  colored,  well  sorted,  angular  to 
subangular, fine  gravel  with  -  50%  coarse  sand. 

Gravel  with  Sand:  Medium  to  dark  colored, poorly  sorted, 
angular  to  subangular  gravel  up  to  3/4"  with  -  25%  coarse  sand 


-faarca  PAGE  -^— 0f  -^~ 

i  DRILL  CUTTINGS  LOG  /  *T/fiELD  LOG  OF  WELL  NUMBER  TW-1 

PROJECT  NUMBER  79-290-  45 _  VALLEY  NAME  nrv  Lake _ _ 

PROJECT  NAME  MX  SITING  INVESTIGATION  LOCATION  NUMBER  T6S,  R63E,  Sec.  12f»vc- 


EQUIPMENT  USED  Bucket  Auger  O' -40' 

Reverse 

LOGGED  BY 

JM 

DATE  2-6-80 

COMPANY  Beylik 

40'  -  TD 

CHECKED  BY 

JAG 

DATE  4/10/80 

OPERATOR  J.  Clyde 

TOTAL  WELL 

DEPTH _ 

1010  feet 

DEPTH 

(FEET) 

DESCRIPTION  OF  CUTTINGS  OR  SAMPLE 

0  — 

Silts  Tan  silt  with  occasional  gravel  up  to  IS". 

10  — 

- 

Silt:  Tan  silt. 

2D  — 

Silt:  Tan  silt  with  less  than  25%  medium  colored,  fine-  to 

_2 

coarse-grained,  poorly  sorted,  subrounded  to  subangular 

- 

sand  with  less  than  10%  gravel  up  to  IN". 

30-5 

— 

Gravel  with  Cobbles:  Medium  to  dark  colored, sub rounded 

— 

to  subangular,  medium  gravel  with  cobbles  up  to  4". 

40— 5 

5 

Gravel:  Medium  colored,  moderately  sorted,  angular  to 

_ 

subrounded,  fine  to  coarse  gravel  up  to  IN". 

50  -E 

— 

- 

-  -  Gravel  up  to  1". 

80  -E 

- 

Gravel:  Medium  colored,  moderately  sorted,  subangular  to 

- 

subrounded,  fine  to  coarse  gravel  up  to  IS"  with  less  than 

- 

5%  coarse-grained  sand. 

70  — 

-5 

- 

-  Gravel  up  to  3/4". 

80  — 5 

90  — E 

-5 

- 

-  Gravel  up  to  IN". 

1  nn _ - 
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—flicrra  KAriouALicc. 

I  DRILL  CUTTINGS  LOG 

PROJECT  NUMBER  79-290-  45 _ 

PROJECT  NAME  MX  SITING  INVESTIGATION 

EQUIPMENT  USED  _  Reverse  Rotary _ 

COMPANY _ Bevlik _ 

OPERATOR  _ J.  Clyde _ 


FIELD  LOG  .OF  WELL  NUMBER  tw-i 

YALLEY  NAME  nry  _ 

LOCATION  NUMBER  T6S,  R63E,  Sect.  U<T-« 

LOGGED  BY  JFM _  DATE  2-6-80 

CHECKED  BY  JAG _  DATE  4/1. '/SO _ 

TOTAL  WELL  DEPTH  1010  feet _ 


DEPTH 

(FEET) 

DESCRIPTION  OF  CUTTINGS  OR  SAMPLE 

loO  — 

— 

Gravel:  Dark  brown  colored,  well  sorted,  snhangnl fo 

— 

subrounded,  gravel  up  to  *3". 

HO -E 

5 

- 

-  Very  well  sorted  gravel  up  to  V. 

120—5 

— 

- 

~  Gravel  up  to  3/4". 

130-5 

5 

Gravel:  Light  to  dark  colored,  very  well  sorted,  snhsngni^r 

— 

to  subrounded  gravel  up  to  V. 

140-5 

2 

Gravel:  Light  to  dark  colored. poorly  sorted, subangiil ar  to 

2 

subrounded  gravel  with  occasional  cobbles  up  to  2".  Less 

- 

than  20%  medium-  to  coarse-grained  sand. 

1  50  — 

— 

Gravel:  Light  to  dark  colored,  well  sorted,  subangnlar  to 

- 

subrounded,  fine  to  medium  gravel,  occasionally  up  to  1", 

- 

with  less  than  10%  coarse-grained  sand. 

160  — 

5 

Gravel  with  Cobbles:  Light  to  dark  colored,  poorly  sorted, 

- 

angular  to  subrounded,  fine  to  coarse  gravel,  with  cobbles 

- 

up  to  3"  and  less  than  5%  coarse-grained  sand. 

170  — 

180-5 

Gravel:  Light  to  dark  colored,  moderately  sorted,  suKingniar 

— 

to  subrounded,  fine  to  coarse  gravel,  with  occasional  cobbles 

Z 

up  to  1*5"  and  less  than  5%  coarse  sand. 

190-5 

- 

-  -  -  Cobbles  up  to  2". 

2 

“VLSISrcO  MATISUAUUC. 

I  DRILL  CUTTINGS  LOG 


PAGE  _3__  OF 

FIELD  LOG  OF  WELL  NUMBER  rw-l 


PROJECT  NUMBER  79-290-  45 _  VALLEY  NAVE  Dry  Lake 


PROJECT  NAME 

MX  SITING  INVESTIGATION 

LOCATION  NUMBER 

TfiS.  R63E .  Bee.  126 

EQUIPMENT  USED 

Reverse  Rotary 

LOGGED  BY 

JFM 

DATE  2-06-80 

COMPANY 

Bevlik 

CHECKED  BY 

JAG 

DATE  4-10-80 

OPERATOR 

J .  Clyde 

TOTAL  WELL 

DEPTH. 

1010  feet 

DEPTH 

(FEET) 


DESCRIPTION  OF  CUTTINGS  OR  SAMPLE 


200  -H 


210  -H 


Gravel:  Light  to  dark  colored,  poorly  sorted,  angular  to 
subangular,  fine  to  coarse  gravel  with  less  than  20%  cobbles 
up  to  2*j"  and  less  than  5%  coarse-grained  sand. 


Gravel ;  Light  to  dark  colored, moderately  sorted,  angular 
to  subangular,  fine  to  coarse  gravel,  with  occasional  cobbles 
up  to  4"  and  less  than  5%  medium-  to  coarse-grained  sand. 


Gravel:  Light  to  dark  colored,  well  sorted,  subangular  to 
subrounded,  fine  to  coarse  gravel  up  to  2V' ,  with  less  than 
10%  medium-  to  coarse-grained  sand. 

Gravel :  Light  to  dark  colored,  moderately  sorted,  subangular 
to  subrounded,  fine  to  coarse  gravel  up  to  1" ,  with  less 
than  10%  medium-  to  coarse-grained  sand. 

-  -  Gravel  up  to  2". 


2  50  — H 


Sand;  Medium  colored,  well  sorted,  fine-grained  sand, with 
less  than  25%  medium-grained  sand  to  coarse  gravel  up  to  2". 


2  70— H 


280  -H 


2  90  -H 


Gravel :  Medium  to  dark  colored,  medium  sorted,  subangular 
to  subrounded,  fine  to  coarse  gravel  up  to  2V ,  with  less 
than  10%  coarse-grained  sand. 

Gravel  with  Sand:  Medium  to  dark  colored,  poorly  sorted, 
subrounded  to  angular,  fine  to  coarse  gravel  up  to  IS", 
and  approximately  25%  medium  colored,  fine-  to  coarse¬ 
grained  sand. 


Gravel:  Medium  to  dark  colored,  moderately  sorted,  subrounded 
to  subangular,  fine  to  medium  gravel  up  to  *j",  with  approxi¬ 
mately  10%  fine-  to  coarse-grained  sand. 


craves  BKi 

l  DRILL  CUTTINGS  LOG 


PROJECT  NUMBER  79-290-  45 _ 

PROJECT  NAME  MX  SITING  INVESTIGATION 


EQUIPMENT  USED 
COMPANY 


Reverse  Rotary 


Beylik 


OPERATOR 


J.  Clyde 


PAGE  4  OF 

FIELD  LOG  OF  WELL  NUMBER  tw-i 


Dry  Lake 


VALLEY  NAME  _ 

LOCATION  NUMBER  T6S,  R63E,  Sec.  12 &-iC 

LOGGED  BY  LB _  DATE  2-07-80 

DATE  4-10-80 


CHECKED  BY  JAG 
TOTAL  WELL  DEPTH, 


1010  feet 


DEPTH 

(FEET) 

DESCRIPTION  OF  CUTTINGS  OR  SAMPLE 

300  — 

Gravel:  Medium  to  dark  colored,  moderately  sorted,  subrounded 
to  angular,  fine  to  medium  gravel  up  to  1/3",  with  approximately 
10%  fine-  to  coarse-grained  sand. 

310 

Gravel:  Medium  to  dark  colored,  poorly  sorted,  subanqular  to 
angular,  fine  to  2V  gravel. 

3  20  — ^ 

Gravel:  Dark  colored,  poorly  sorted,  subrounded  to  anquiar, 
fine  to  2"  gravel  (less  than  10%  sand) . 

3  30—^ 

Gravel:  Dark  colored,  poorly  sorted,  subrounded  to  angular, 
fine  to  2V  gravel  (less  than  5%  sand)  . 

3  40  — f 

Gravel  with  Sand:  Dark  colored,  poorly  sorted,  subanqular  to 
angular, fine  to  2"  gravel,  with  less  than  20%  medium  colored, 
medium- to  coarse-grained  sand. 

3  50  — 5 

Gravel:  Dark  colored,  poorly  sorted,  subanqular  to  anquiar, 
fine  to  3/4"  gravel  with  less  than  10%  sand. 

3  60  ~ i 

Gravel:  Dark  colored,  moderately  sorted,  subanqular  to  anquiar, 
fine  to  V  gravel. 

3  70  -E 

Gravel:  Dark  colored,  poorly  sorted,  subanqular  to  anquiar 
(predominantly  angular),  fine  to  1"  gravel. 

380 

Gravel:  Dark  colored,  poorly  sorted,  subanqular,  fine  to  V 
gravel  (with  less  than  10%  sand) . 

390  -E 

^  no _ Z 

Gravel:  Medium  to  dark  colored,  poorly  sorted,  subanqular 
to  angular,  l/3"-diameter  gravel  with  less  than  15%  sand. 

PACE  _ 5_  OF  _n_ 


-TOCRO  tlA7IC»AL.IC:C. 

I  DRILL  CUTTINGS  LOG 


FIELD  LOG  OF  WELL  NUMBER  tw-1 


PROJECT  NUMBER  79-290- 


PROJECT  NAME _ 

EQUIPMENT  USED 

COMPANY  _ _ 

OPERATOR 


DEPTH 

(FEET) 


MX  SITING  INVESTIGATION 

Reverse  Rotary 

Beylik _ 

J.  Clyde 


VALLEY  NAME  _ 

LOCATION  NUMBER 


Dry  Lake 


T6S ,  R63E,  Sec.  1  Tile 


LOGGED  Br 


LB  ,  JM 


CHECKED  BY  JAG 
TOTAL  WELL  DEPTH 


DATE  2-07-80 
DATE  4-10-80 


1010  feet 


DESCRIPTION  OF  CUTTINGS  OR  SAMPLE 


Gravel :  Light  to  dark  color,  medium  sorted,  subangular  to 
subrounded  gravel  up  to  h"  with  less  than  15%  medium-  to 
coarse-grained  sand. 


Gravel  with  Sand  &  Clay:  Medium  colored,  poorly  sorted,  suban¬ 
gular  to  subrounded  gravel  up  to  3/8",  with  less  than  50% 
fine-  to  coarse-grained  sand  and  clay. 


Gravel ;  Medium  to  dark  colored,  well  sorted,  subangular  to 
subrounded  gravel  up  to  V',  with  less  than  20%  coarse-grained 
sand. 


Gravel  up  to  1". 


Less  than  10%  coarse  sand. 


Gravel  with  Sand:  Light  to  dark  colored,  poorly  sorted, 
subangular  to  subrounded,  fine  to  coarse  gravel  up  to  1", 
with  less  than  30%  fine  to  coarse-grained  sand. 

Gravel  with  Sand:  Medium  to  dark  colored,  poorly  sorted, 
subrounded  to  subangular,  fine  to  1"  gravel  with  less  than 
25%  medium-  to  coarse-grained  sand. 


Gravel  up  to  3/4". 


lUGnO  »A7iaURL.IUC. 

|  DRILL  CUTTINGS  LOG 


PROJECT  NUMBER  79-290- 


PROJECT  NAME _ 

EQUIPMENT  USED 

COMPANY _ 

OPERATOR  _ 


MX  SITING  INVESTIGATION 


Reverse  Rotai 


Beylik 
J.  Clyde 


PACE  &  OF  11 


FIELD  LOG  OF  WELL  NUMBER 


VALLEY  NAME  _ 

LOCATION  NUMBER 


Dry  Lake 


T6S .  R63E. 


LOGGED  BY 


LB,  JFM 


CHECKED  BY  jag 
TOTAL  WELL  DEPTH 


2/08/80 

4/10/80 


1010  feet 


DESCRIPTION  OF  CUTTINGS  OR  SAMPLE 


Gravel  with  Sandy  Silt:  Medium  to  dark  colored,  poorly  sorted, 
subrounded  to  angular,  fine  to  1"  gravel  with  less  than  30% 
tan  colored,  coarse-grained  sand  to  silt. 


Gravel:  Medium  to  dark  colored,  moderately  sorted,  angular, 
fine  to  IV  gravel. 


5%  fine-  to  coarse-grained  sand. 


Gravel :  Light  to  dark  colored,  poorly  sorted,  angular  to 
subangular,  fine  to  2V‘  gravel  with  less  than  10%  sand. 


Gravel :  Medium  to  dark  colored,  poorly  sorted,  angular  to 
subangular,  fine  to  1"  gravel  with  less  than  25%  medium  colored, 
fine-  to  coarse-grained  sand. 


Gravel  and  Sand:  Medium  to  dark  colored,  poorly  sorted,  angular 
to  subangular,  fine  to  *j"  gravel  with  less  than  40%  medium  to 
dark  colored  sand. 

Gravel :  Medium  to  dark  colored,  poorly  sorted,  angular  to 
subangular,  fine  to  1"  gravel  with  less  than  20%  fine-  to 
coarse-grained  sand. 

Gravel :  Dark  colored,  moderately  sorted,  subrounded  to 

subangular  gravel  with  less  than  10%  sand. 


Sand  content  up  to  about  25%. 
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Gravel:  Dark  colored,  moderately  sorted,  subangular  to  angular. 
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fine  to  1"  gravel. 
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Gravel:  Dark  colored,  moderately  sorted,  subrounded  to  sub- 
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Gravel:  Dark  colored,  moderately  sorted,  subangular  to  angular. 

fine  to  1"  gravel  with  less  than  5%  coarse- grained  sand. 

640-= 

Gravel:  Dark  colored, poorly  sorted,  subangular  to  angular 
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(predominantly  angular),  fine  to  2"  gravel. 

6  50—5 

Gravel:  Medium  to  dark  colored,  well  sorted,  subangular 
to  angular,  fine  to  1/3"  gravel. 

660 -5: 

Gravel:  Medium  to  dark  colored,  poorly  sorted,  subangular 
to  angular  (predominantly  angular),  fine  to  IV’  gravel. 

with  less  than  10%  sand. 

6  70  — 

Gravel:  Medium  to  dark  colored,  moderately  sorted. 

-5 

subangular  to  angular,  fine  to  1/3"  gravel. 

6  80-5 

- 

-  -  Increasing  fine-grained  gravel. 

fiQO  — 

Gravel :  Medium  to  dark  colored,  well  sorted,  subrounded 
to  angular,  fine  to  V  gravel. 
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Gravel ;  Dark  colored,  well  sorted,  subangular  to  angular, 
fine  to  l*j"  gravel. 


Gravel :  Dark  colored, well  sorted, subangular  to  angular 

(predominantly  angular),  fine  to  1"  gravel. 


Gravel ;  Dark  colored,  poorly  sorted,  subangular,  fine  to 
medium  gravel  up  to  V  with  less  than  25%  fine-  to  coarse¬ 
grained  sand. 

Gravel :  Dark  colored,  poorly  sorted,  angular  to  subangular, 
fine  to  medium  gravel  up  to  1”  with  less  than  10%  fine-  to 
coarse-grained  sand. 

Gravel ;  Medium  to  dark  colored,  poorly  sorted,  angular  to 
subangular,  fine  to  medium  gravel,  occasionally  up  to  IV, 
with  less  than  10%  fine-  to  coarse-grained  sand. 

Gravel :  Medium  to  dark  colored,  moderately  sorted,  angular 
to  subangular,  fine  to  medium  gravel  up  to  3/4"  (predominantly 
fine  gravel),  with  less  than  10%  medium-  to  coarse-grained  sand. 

Gravel  with  Sand:  Medium  to  dark  colored,  poorly  sorted,  angula 
to  subangular,  fine  to  medium  gravel  up  to  3/4"  with  less  than 
35%  fine-  to  coarse-grained  sand. 

Gravel :  Medium  to  dark  colored,  moderately  sorted,  angular 
to  subangular,  fine  to  medium  gravel  up  to  V'  with  less  than 
10%  medium-  to  coarse-grained  sand. 


Gravel :  Medium  to  dark  colored,  moderately  sorted,  angular 

to  subangular,  fine  to  medium  gravel  up  to  1"  (predominantly 
1/8"  to  1/4"). 
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Gravel :  Light  to  dark  colored,  moderately  sorted,  angular  to 

subangular,  fine  to  medium  gravel  up  to  1". 


Gravel :  Medium  to  dark  color,  poorly  sorted,  angular  to  sub- 
angular,  fine  to  medium  gravel  (predominantly  less  than 
and  up  to  3/4"),  with  less  than  10%  coarse-grained  sand. 
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subangular,  fine  to  medium  gravel  (predominantly  fine, 
occasionally  up  to  >j"),  with  less  than  10%  coarse-grained 
sand. 
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less  than  5%  coarse-grained  sand. 
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Gravel  up  to  IV,  with  less  than  5%  coarse  sand. 


Gravel :  Medium  to  dark  colored,  moderately  sorted,  angular 
to  subangular,  fine  to  medium  gravel  up  to  1"  with  less 
than  5%  coarse-grained  sand. 


Gravel :  Medium  to  dark  colored,  moderately  sorted,  angular, 
fine  to  medium  gravel  up  to  IV. 


Gravel :  Medium  to  dark  colored,  moderately  to  well  sorted, 
angular  to  subangular,  fine  to  medium  gravel  up  to  3/4". 
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Gravel :  Medium  to  dark  colored,  well  sorted,  angular  to 
subangular,  fine  gravel  up  to  V,  with  less  than  5%  coarse¬ 
grained  sand. 


Gravel:  Medium  to  dark  colored,  well  sorted,  angular  to 
subangular,  fine  to  medium  gravel,  occasionally  up  to  1", 
with  less  than  5%  coarse-grained  sand. 
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Gravel :  Medium  to  dark  colored,  moderately  well  sorted, 
angular  to  subangular,  fine  to  medium  gravel  up  to  3/8", 
with  less  than  5%  coarse-grained  sand. 
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Gravel  and  Sand:  Dark  colored,  well  sorted,  subangular  to 
angular,  fine  gravel  and  coarse-grained  sand. 


Gravel :  Dark  colored,  poorly  sorted,  subangular  to  angular, 
fine  to  2"  gravel,  with  less  than  10%  medium-  to  coarse¬ 
grained  sand. 


Gravel :  Dark  colored,  well  sorted,  subrounded  to  subangular, 
fine  to  1/3"  gravel,  with  less  than  20%  fine-  to  coarse¬ 
grained  sand. 


Gravel :  Dark  colored,  poorly  sorted,  subrounded  to  angular, 

fine  to  3"  gravel,  with  less  than  10%  sand. 


Gravel :  Dark  colored,  moderately  well  sorted,  subangular  to 
angular,  fine  to  IS"  gravel,  with  less  than  5%  sand. 
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FOREWORD 


Methodology  and  Characterization  Studies  during  fiscal  years 
1977  and  1978  included  gravity  surveys  in  ten  valleys  in  Arizona 
(five),  Nevada  (two).  New  Mexico  (two),  and  California  (one). 
The  gravity  data  were  obtained  for  the  purpose  of  estimating  the 
gross  structure  and  shape  of  the  basins  and  the  thickness  of  the 
valley  fill.  There  was  also  the  possibility  of  detecting 
shallow  rock  in  areas  between  boring  locations.  Generalized 
interpretations  from  these  surveys  were  included  in  Fugro 
National's  Characterization  Reports  ( FN-TR- 2  6a  through  e). 

During  the  FY  77  surveys,  the  measurements  were  made  to  form  an 
approximate  one-mile  grid  over  the  study  areas,  and  contour  maps 
showing  interpreted  depth  to  bedrock  were  made.  In  FY  79,  the 
decision  was  made  to  concentrate  the  available  funds  on  the 
basic  Verification  Program  to  verify  and  refine  suitable  area 
boundaries.  This  decision  resulted  in  a  reduction  in  the 
.gravity  program.  Instead  of  obtaining  gravity  data  on  a  grid, 
the  reduced  program  consisted  of  obtaining  gravity  measure¬ 
ments  along  profiles  across  the  valleys  where  Verification 
Studies  were  also  performed. 

The  Defense  Mapping  Agency  (DMA),  St.  Louis,  was  also  requested 
to  provide  gravity  data  from  their  library  to  supplement  the 
gravity  profiles.  For  Big  Smoky,  Reveille,  and  Railroad  val¬ 
leys,  a  sufficient  density  of  library  data  is  available  to 
permit  construction  of  interpreted  contour  maps  instead  of 
two-dimensional  cross  sections. 

In  late  summer  of  FY  79,  supplementary  funds  became  available  to 
begin  data  reduction.  At  this  time,  inner  zone  terrain  correc¬ 
tions  began  on  the  library  data  and  the  profiles  from  Big  Smoky 
Valley,  Nevada,  and  Butler  and  La  Posa  valleys,  Arizona.  The 
profile  data  from  Whirlwind,  Hamlin,  Snake  East,  White  River  and 
Garden  Coal  valleys,  Nevada  were  available  from  the  field  in 
early  October,  1979. 

A  continuation  of  gravity  interpretations  has  been  incorporated 
into  the  FY  80  contract  and  the  results  are  being  summarized  in 
a  series  of  valley  reports.  The  reports  covering  Nevada-Utah 
gravity  studies  will  be  numbered,  "FN-TR-33-",  followed  by  the 
abbreviation  for  the  subject  valley.  In  addition,  more  detailed 
reports  of  the  results  of  FY  77  surveys  in  Dry  Lake  and  Ralston 
valleys,  Nevada  are  being  prepared.  Verification  Studies  are 
continuing  in  FY  80  and  gravity  studies  are  included  in  the 
program.  DMA  will  continue  to  obtain  the  field  measurements  and 
it  is  planned  to  return  to  the  grid  pattern.  The  interpretation 
of  the  grid  data  will  allow  the  production  of  contour  maps  which 
will  be  valuable  in  the  deep  basin  structural  analysis  needed 
for  computer  modeling  in  the  Water  Resources  Program.  The 
gravity  interpretations  will  also  be  useful  in  the  Nuclear 
Hardness  and  Survivability  (Nll&S)  evaluations. 


The  basic  decisions  governing  the  gravity  program  are  made  by 
BMO  following  consultation  with  TRW  Inc.,  Fug ro  National  and 
the  (DMA).  Conduct  of  the  gravity  studies  is  a  joint  effort 
between  DMA  and  Fugro  National.  The  field  work,  including 
planning,  logistics,  surveying,  and  meter  operation  is  done  by 
the  Defense  Mapping  Agency  Hydrographic/Topographic  Center 
(DMAHTC) ,  headquartered  in  Cheyenne,  Wyoming.  DMAHTC  reduces 
the  data  to  Simple  Bouguer  Anomaly  (see  Section  A1.4,  Appendix 
A1.0).  The  Defense  Mapping  Agency  Aerospace  Center  (DMAAC),  St. 
Louis,  calculates  outer  zone  terrain  corrections. 

Fugro  National  provides  DMA  with  schedules  showing  the  valleys 
with  the  highest  priorities.  Fugro  National  also  recommended 
locations  for  the  profiles  in  the  FY  79  studies  within  the 
constraints  that  they  should  follow  existing  roads  or  trails. 
Any  required  inner  zone  terrain  corrections  are  calculated  by 
Fugro  National  prior  to  making  geologic  interpretations. 
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1.0  INTRODUCTION 


1. 1  OBJECTIVES 

Measurements  of  the  gravitational  field  were  made  in  Dry  Lake 
Valley  for  the  purpose  of  estimating  the  overall  shape  of  the 
structural  basin  and  the  thickness  of  alluvial  fill  in  the 
basin.  These  estimates  are  expected  to  be  useful  to  the  Nuclear 
Survivability  and  Hardness  (NH&S)  community  in  modeling  dynamic 
response  to  nuclear  detonations  and  to  g eo h yd r o 1 og i s t s  in 
evaluating  ground  water  regimes. 

1 . 2  LOCATION 

Dry  Lake  Valley  is  located  in  central  Lincoln  County,  Nevada, 
approximately  106  miles  (170  km)  NNE  of  Las  Vegas  (see  Fig¬ 
ure  1).  The  portion  of  Dry  Lake  Valley  included  in  this  study 
is  approximately  40  miles  (65  km)  long  and  13  miles  (22  km) 
wide,  comprising  an  area  of  approximately  520  square  miles 
(1347  km^) .  As  shown  in  Figure  2,  Dry  Lake  Valley  is  bounded 
by  mountain  ranges  on  three  sides  and  is  open  to  Delamar  Valley 
on  the  south.  U.S.  Highway  93,  which  is  the  only  paved  road  in 
the  vicinity,  crosses  the  southern  end  of  the  valley. 

1 . 3  SCOPE  OF  STUDY 

The  Defense  Mapping  Agency  Hyd r og r a ph i c-To pog r a ph i c  Center/ 
Geodetic  Survey  Squadron  ( DM AHTC/GSS )  obtained  g ravi ta t iona 1 
field  measurements  at  1069  stations  in  and  around  Dry  Lake 
Valley  during  June  and  July,  1977.  Approximately  cne-half  of 
these  stations  were  distributed  throughout  the  valley  with  about 
1  mile  (1.6  km)  between  stations.  The  rest  of  the  stations  were 
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placed  either  at  1/4-mile  (0.4  km)  intervals  along  roads  and 
trails  or  around  the  perimeter  of  the  valley  on  rock  outcrops. 
The  station  locations  are  shown  on  Figures  3  and  6.  Station 
elevations  were  determined  within  a  tolerance  of  5  feet  (1.5  m)  . 
With  this  elevation  tolerance,  the  gravity  precision  is  no 
smaller  than  0.3  milligals.  The  principal  facts  for  all  sta¬ 
tions  are  listed  in  Appendix  A2.0. 

In  addition  to  the  gravity  data  in  Dry  Lake  Valley,  information 
from  two  relatively  long  seismic  refraction  lines  in  the  north¬ 
ern  part  of  the  valley  was  available.  These  seismic  lines  were 
recorded  during  Characterization  studies  by  Fugro  National  in 
June,  1977  ( FN-TR-26e)  . 
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2.0  GRAVITY  DATA  REDUCTION 

DMAHTC/GSS  obtained  the  basic  observations  and  reduced  them  to 
simple  Bouguer  Anomalies  (SBA)  for  each  station  as  described  in 
Appendix  A1.0.  Up  to  three  levels  of  terrain  corrections  were 
applied  to  convert  the  SBA  to  the  complete  Bouguer  Anomaly 
(CBA).  First,  the  Defense  Mapping  Agency  Aerospace  Center 
(DMAAC) ,  Sl.  Louis,  used  its  library  of  digitized  terrain  data 
and  a  computer  program  to  calculate  corrections  for  all  stations 
to  account  for  terrain  to  104  miles  (167  km)  from  the  station. 
The  second  level  of  terrain  corrections  was  necessary  because 
the  computer  program  has  limitations  in  accounting  for  terrain 
effects  near  the  stations.  This  made  it  necessary,  for  some 
stations,  to  use  a  ring  template  to  calculate  the  effect  of 
terrain  within  approximately  3000  feet  of  these  stations.  The 
third  level  of  terrain  corrections  was  applied  to  those  stations 
where  10  feet  or  more  of  relief  was  observed  within  130  feet  of 
the  station.  For  these  stations,  elevation  differences  were 
measured  in  the  field  at  a  distance  of  130  feet  along  six 
directions  from  the  stations.  These  data  were  used  to  calculate 
the  effect  of  the  very  near  relief.  Figure  3  is  a  contour  map 
of  the  CBA  which  also  shows  the  locations  of  the  gravity  sta¬ 
tions  ancf  approximate  rock  outcrop  line  at  the  edges  of  the 
valley. 


PIETE  BOUGUER  ANOMALY  CONTOURS 
DRY  LAKE  VALLEY.  NEVADA 
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3.0  GEOLOGIC  SUMMARY 

The  structural  geologic  setting,  major  rock  types,  and  deposi- 
tional  regime  of  the  valley-fill  material  are  important  consi¬ 
derations  in  the  interpretation  of  the  gravitational  field  data. 
Dry  Lake  Valley  exhibits  typical  basin  and  range  structure;  high 
angle,  normal  basement  faults,  oriented  north-south,  probably 
border  the  North  Pahroc  Range  on  the  west,  and  the  Bristol, 
Highland,  and  Chief  ranges  on  the  east.  The  area  between 
was  faulted  downward.  Stewart,  and  Carlson  (1978)  indicate  that 
a  north-south  trending  fault  on  the  eastern  side  of  the  valley 
cuts  through  the  surface  alluvium.  This  is  further  substanti¬ 
ated  by  Shawe  (1965)  and  Fugro  National,  Inc.  (1978,  FN-TR-26E) . 
Shawe  (1965)  also  mentions  transverse  faults,  near  the  Dry  Lake 
area,  occurring  at  large  angles  to  the  major  north-south  struc¬ 
tural  trends. 

The  outcrops  in  the  mountains  on  the  western  side  of  the  valley 
are  predominantly  Tertiary  ash  flow  tuffs  with  some  Paleozoic 
carbonate  rocks.  Conversely,  the  eastern  mountains  are  composed 
primarily  of  Paleozoic  carbonates  with  minor  amounts  of  Tertiary 
ash  flow  tuffs  (Stewart,  and  Carlson,  1978).  The  Paleozoic 
carbonate  rocks  in  Nevada  are  generally  reported  to  ha  rela¬ 
tively  high  density,  on  the  order  of  2.8  g/crn-^.  The  volcanic 
rocks  in  Nevada  are  highly  variable  in  density.  In  general, 
their  density  ranges  fall  between  2.2  and  2.5  g/cm^. 

At  the  surface,  the  total  valley  fill  is  composed  of  young  and 
intermediate  age  alluvial  fan  deposits  (72  percent  of  surface 
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area),  fluvial  and  stream  terrace  deposits  (16  percent),  playa 
and  older  lacustrine  deposits  (six  percent),  and  undifferenti¬ 
ated  fluvial,  alluvial,  and  lacustrine  deposits  (six  percent), 
(Fugro  National,  Inc.  1978,  FN-TR-26e).  Except  for  younger 
stream  channel  and  playa  deposits,  the  valley  fill  is  late 
Tertiary  and  early  Quaternary  in  age.  Eakin  (1963)  describes, 
the  valley  fill  as  consisting  of  unconsolidated  to  partly 
consolidated  silt,  sand,  and  gravel  derived  from  adjacent 
highlands,  and  including  some  rocks  of  volcanic  origin. 


4 . 0  INTERPRETATION 

The  g rav i ta t iona 1  effect  of  the  light  weight  material  filling 
the  Dry  Lake  structural  basin  dominates  the  CBA  nap  in  Figure  3. 
The  CBA  values  become  increasingly  negative  toward  the  center 
of  the  valley. 

4.1  REGIONAL-RESIDUAL  SEPARATION 

A  fundamental  step  in  gravity  interpretation  is  evaluation  of 
the  portion  of  the  CBA  which  represents  the  geologic  feature  of 
interest,  in  this  case,  the  relatively  low  density  valley  fill. 
The  part  of  the  gravity  field  which  is  of  interest  is  called  the 
"residual"  anomaly.  The  magnitude  of  the  residual  anomaly  is  a 
product  of:  1)  the  thickness  of  alluvial  fill;  and  2)  the 
contrast  in  density  between  the  fill  and  bedrock. 

The  residual  anomaly  was  isolated  by  first  estimating  the  way 
the  CBA  field  would  have  appeared  if  there  had  been  no  valley 
fill  present.  This  estimated  field  is  called  J.  ■  "re-,  coal" 
gravity.  For  this  study,  the  regional  field  was  calculated  by 
fitting  (by  least  squares)  a  second-order  polynomial  surface  to 
the  CBA  values  at  the  bedrock  stations  around  the  valley.  The 
regional  field  was  then  subtracted  from  the  CBA.  The  remainder 
was  the  residual  anomaly. 

4. 2  DENSITY  SELECTION 

To  calculate  the  thickness  of  alluvium  which  caused  the  residual 
anomaly,  it  is  necessary  to  know  the  density  contrast  between 
the  alluvial  fill  and  the  bedrock.  Only  very  generalized 
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information  on  densities  is  available,  and,  for  calculation, 
they  were  treated  as  if  they  are  constant  throughout  the  valley. 
Upon  consideration  of  these  factors,  it  becomes  clear  that  the 
thickness  of  alluvium  (or  depth  to  rock)  interpretation  is  a 
coarse  approximation. 

Interpretations  from  the  two  seismic  refraction  lines  in  the 
northern  end  of  the  valley  were  used  to  constrain  the  selection 
of  the  density  contrast.  These  interpretations  are  shown  in 
Figures  4  and  5.  The  highest  velocities  in  the  profiles  are  on 
the  order  of  15,000  fps  (4572  mps) .  These  were  interpreted  to 
represent  carbonate  bedrock.  By  "trial  and  error"  calculations, 
it  was  found  that  use  of  a  density  contrast  of  0.45  g/cm^ 
caused  the  depth  calculated  from  the  gravity  to  approximately 
agree  with  the  seismic  interpretation. 

The  density  measured  for  samples  of  alluvial  fill  obtained  from 
shallow  borings  in  Dry  Lake  Valley  range  from  2.1  g/cm^  to 
2.4  g/cm^.  Published  values  for  carbonate  rocks  typically 
range  between  2.6  and  2.8  g/cm^.  The  contrast  of  0.45  g/cm^ 
appears  to  be  reasonable  in  light  of  these  typical  values.  This 
contrast  should  be  considered  a  maximum,  because  the  average 
density  of  the  alluvial  materials  will  become  greater  as  the 
depth  of  burial  increases. 

4. 3  MODELING 

For  computation  and  contouring,  values  for  surface  elevations 
and  CBA  were  interpolated  at  the  nodes  of  a  regular  1  mile 
(1.6  km)  grid  over  the  valley.  Portions  of  the  grid,  where 
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there  were  insufficient  station  data  to  establish  reliable  nodal 


values,  were  masked  out. 

Bedrock  depths  at  each  node  were  computed  by  iterative  computer 
programs  that  considered  the  gravity  effect  from  the  model  at 
the  other  nodes  as  well  as  beneath  the  node  in  question. 
Contours  showing  the  interpreted  depth  to  bedrock  are  displayed 
in  Figure  6.  The  CBA  contours  in  Figure  3  show  linear  gradients 
along  both  sides  of  the  valley.  These  gradients  range  from 
10  to  14  milligals  per  mile.  These  gradients  are  thought  to  be 
produced  by  large,  steep  bedrock  faults.  The  second  vertical 
derivative  of  the  CBA  field  was  calculated  to  guide  the  place¬ 
ment  of  the  faults  shown  in  Figure  6.  Since  the  zero  contour  of 
the  second  vertical  derivative  marks  the  steepest  part  of  the 
input  CBA  field,  the  faults  were  placed  along  the  zero  contour. 
This  places  the  trace  of  the  eastern  boundary  fault  slightly 
more  than  1  mile  (1.6  km)  west  of  surface  cracks  in  the  alluvium 
mapped  as  a  fault  along  the  eastern  boundary  of  Dry  Lake  Valley. 

The  two  faults  interpreted  to  cross  the  valley  are  not  so 
clearly  defined  as  the  boundary  faults.  They  are  positioned 
where  changes  in  strike  of  the  major  gravity  gradients  and  the 
axis  of  the  valley  occur.  There  is  significant  change  in 
bedrock  elevation  associated  with  the  northern  transverse  fault, 
but  little,  if  any  vertical  change  across  the  southern  fault. 

A  cross-section  view  across  the  central  part  of  the  valley 
(Section  AA*  ,  Figures  3  and  6)  is  shown  in  Figure  7.  The  top 
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part  of  the  figure  shows  the  shape  of  the  CBA  profile  along  this 
section.  The  lower  part  shows  the  surface  profile  and  the 
interpreted  bedrock  profile. 
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5.0  CONCLUSIONS 


The  interpretation  of  the  gravity  survey  of  Dry  Lake  Valley 
indicates  that  there  are  major  range  bounding  normal  faults  on 
both  sides  of  the  valley.  The  graben  between  the  boundary 
faults  is  calculated  to  be  on  the  order  of  10,000  feet  deep. 
The  northern  third  of  the  valley  is  substantially  shallower  than 
the  southern  part. 

There  is  a  large,  well  defined  negative  gravity  anomaly  associ¬ 
ated  with  Dry  Lake  Valley.  An  average  density  contrast  of 
0.45  g/cm^  between  the  alluvium  and  bedrock  was  used  to 
calculate  the  thickness  of  alluvium  which  would  create  such  an 
anomaly.  If  a  smaller  contrast  had  been  used,  the  calculated 
thickness  would  have  been  greater.  Conversely,  if  a  larger 
contrast  had  been  used,  the  calculated  thickness  would  have  been 
smaller . 

Additional  modeling  with  other  density  contrasts  was  not  justi¬ 
fied  because  so  little  is  known  about  the  actual  density  distri¬ 
bution  in  and  around  the  valley. 

If  future  studies  acquire  better  density  data  or  actual  thick¬ 
nesses  of  alluvium  in  relatively  deep  parts  of  the  basin,  the 
gravity  interprets  tion  can  be  refined  and  made  more  accurate. 
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A 1 . 0  GENERAL  PRINCIPLES  OF  THE  GRAVITY 
EXPLORATION  METHOD 

Al. 1  GENERAL 

A  gravity  survey  involves  measurement  of  differences  in  the 
gravitational  field  between  various  points  on  the  earth's 
surface.  The  gravitational  field  values  being  measured  are  the 
same  as  those  influencing  all  objects  on  the  surface  of  the 
earth.  They  are  generally  associated  with  the  force  which 
causes  a  1  gm  mass  to  be  accelerated  at  980  cm/sec2.  This 
force  is  normally  referred  to  as  a  1  g  force. 

Even  though  in  many  applications  the  gravitational  field  at  the 
earth's  surface  is  assumed  to  be  constant,  small  but  distin¬ 
guishable  differences  in  gravity  occur  from  point  to  point.  In 
a  gravity  survey,  the  variations  are  measured  in  terms  of 
milligals.  A  milligal  is  equal  to  0.001  cm/second2  or 
0.00000102  g.  The  differences  in  gravity  are  caused  by  geo¬ 
metrical  effects,  such  as  differences  in  elevation  and  latitude, 
and  by  lateral  variations  in  density  within  the  earth.  The 
lateral  density  variations  are  a  result  of  changes  in  geologic 
conditions.  For  measurements  at  the  surface  of  the  earth,  the 
largest  factor  influencing  the  pull  of  gravity  is  the  density  of 
all  materials  between  the  center  of  the  earth  and  the  point  of 
measurement . 

To  detect  changes  produced  by  differing  geological  conditions, 
it  is  necessary  to  detect  differences  in  the  gravitational  field 
as  small  as  a  few  milligals.  To  recognize  changes  due  to 
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geological  conditions,  the  measurements  are  "corrected"  to  ac¬ 
count  for  changes  due  to  differences  in  elevation  and  latitude. 

Given  this  background,  the  basic  concept  of  the  gravitational 
exploration  method,  the  anomaly,  can  be  introduced.  If,  instead 
of  being  an  oblate  spheroid  character ized  by  complex  density 
variations,  the  earth  were  made  up  of  concentric,  homogeneous 
shells,  the  gravitational  field  would  be  the  same  at  all  points 
on  the  surface  of  the  earth.  The  complexities  in  the  earth's 
shape  and  material  distribution  are  the  reason  that  the  pull  of 
gravity  is  not  the  same  from  place  to  place.  A  difference  in 
gravity  between  two  points  which  is  not  caused  by  the  effects  of 
known  geometrical  differences,  such  as  in  elevation,  latitude, 
and  surrounding  terrain,  is  referred  to  as  an  "anomaly." 

An  anomaly  reflects  lateral  differences  in  material  densities. 
The  gravi tational  attraction  is  smaller  at  a  place  underlain  by 
relatively  low  density  material  than  it  is  at  a  place  underlain 
by  a  relatively  high  density  material.  The  term  "negative 
gravity  anomaly"  describes  a  situation  in  which  the  pull  of 
gravity  within  a  prescribed  area  is  small  compared  to  the  area 
surrounding  it.  Low-density  alluvial  deposits  in  basins  such  as 
those  in  the  Nevada-Utah  region  produce  negative  gravity  anoma¬ 
lies  in  relation  to  the  gravity  values  in  the  surrounding 
mountains  which  are  formed  by  more  dense  rocks. 

The  objective  of  gravity  exploration  is  to  deduce  the  variations 
in  geologic  conditions  that  produce  the  gravity  anomalies 
identified  during  a  gravity  survey. 


A1.2  INSTRUMENTS 


The  sensing  element  of  a  LaCoste  and  Romberg  gravimeter  is  a 
mass  suspended  by  a  zero-length  spring.  Deflections  of  the 
mass  from  a  null  position  are  proportional  to  changes  in  gravi¬ 
tational  attraction.  These  instruments  are  sealed  and  compen¬ 
sated  for  atmospheric  pressure  changes.  They  are  maintained  at 
a  constant  temperature  by  an  internal  heater  element  and  thermo¬ 
stat.  The  absolute  value  of  gravity  is  not  measured  directly  by 
a  gravimeter.  It  measures  relative  values  of  gravity  between 
one  point  and  the  next.  Gravitational  differences  as  small  as 
0.01  milligal  can  be  measured. 

A1.3  FIELD  PROCEDURES  ’  ,  V....,'" 

The  gravimeter  readings  were  calibrated  in  terms  of  absolute 
gravity  by  taking  readings  twice  daily  at'-  nea.rby  USGS  gravity 
base  stations.  Gravimeter  readings  fluctuate  because  of  small 
time-related  deviations  due  to  the  effect  of  earth  tides  and 
instrument  drift.  Field  readings  were  corrected  to  account  for 
these  deviations.  The  magnitude  of  the  tidal  correction  was 
calculated  using  an  equation  suggested  by  Goguel  (1954): 

C  =  P  +  Ncos  <#>  (cos  ^  +  sin  d  )  +  Scos  &  (cos  0  -  sin  0) 
where  C  is  the  tidal  correction  factor,  P,  N,  and  S  are  time- 
related  variables,  and  b  is  the  latitude  of  the  observation 
point.  Tables  giving  the  values  of  P,  N,  and  S  ar°  published 
annually  by  the  European  Association  of  Exploration  Geophysi¬ 


cists. 
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The  meter  drift  correction  was  based  on  readings  taken  at  a 
designated  base  station  at  the  start  and  end  of  each  day.  Any 
difference  between  these  two  readings  after  they  were  corrected 
for  tidal  effects  was  considered  to  have  been  the  result  of 
instrumental  drift.  It  was  assumed  that  this  drift  occurred  at 
a  uniform  rate  between  the  two  readings.  Corrections  for  drift 
were  typically  only  a  few  hundredths  of  a  milligal.  Readings 
corrected  for  tidal  effects  and  instrumental  drift  represented 
the  observed  gravity  at  each  station.  The  observed  gravity 
values  represent  the  total  gravitational  pull  of  the  entire 
earth  at  the  measurement  stations. 

Al. 4  DATA  REDUCTION 

Several  corrections  or  reductions  are  made  to  the  observed 
gravity  to  isolate  the  portion  of  the  g ravi  tational  pull  which 
is  due  to  the  crustal  and  near-surface  materials.  The  gravity 
remaining  after  these  reductions  is  called  the  "Rouguer 
Anomaly."  Bouguer  Anomaly  values  are  the  basis  for  geologic 
interpretation.  To  obtain  the  Bouguer  Anomaly,  the  observed 
gravity  is  adjusted  to  the  value  it  would  have  had  if  it  had 
been  measured  at  the  geoid,  a  theoretically  defined  surface 
which  approximates  the  surface  of  mean  sea  level.  The  dif¬ 
ference  between  the  "adjusted"  observed  gravity  and  the  gravity 
at  the  geoid  calculated  for  a  theoretically  homogeneous  earth  is 
the  Bouguer  Anomaly. 


FN-TR-3  3-DL 


A 1  -  5 


Four  separate  reductions,  to  account  for  four  geometrical 
effects,  are  made  to  the  observed  gravity  at  each  station  to 
arrive  at  its  Bouguer  Anomaly  value. 

a.  Free-Air  Effect:  Gravitational  attraction  varies  inversely 
as  the  square  of  the  distance  from  the  center  of  the  earth. 
Thus  corrections  must  be  applied  for  elevation.  Observed 
gravity  levels  are  corrected  for  elevation  using  the  normal 
vertical  gradient  of: 

FA  =  -0.09406  mg/ft  (-0.3086  mi  11 igals/meter) 
where  FA  is  the  free-air  effect  (the  rate  of  change  of  gravity 
with  distance  from  the  center  of  the  earth).  The  free-air 
correction  is  positive  in  sign  since  the  correction  is  opposite 
the  effect. 

b.  Bouguer  Effect:  Like  the  free-air  effect,  the  Bouguer 

effect  is  a  function  of  the  elevation  of  the  station,  but  it 
considers  the  influence  of  a  slab  of  earth  materials  between 
the  observation  point  on  the  surface  of  the  earth  and  the 
corresponding  point  on  the  geoid  (sea  level).  Normal  practice, 
which  is  to  assume  that  the  density  of  the  slab  is  2.67  grams 
per  cubic  centimeter  was  followed  in  these  studies.  The  Bouguer 
correction  (Bc),  which  is  opposite  in  sign  to  the  free- air 
correction,  was  defined  according  to  the  following  formula. 

Bc  =  0.01276  (2.67)  hg  (miliigais  per  foot) 

Bc  =  0.04185  (2.67)  hm  (miliigais  per  meter) 
where  hg  is  the  height  above  sea  level  in  feet  and  hm  is  the 
height  in  meters. 


c.  Latitude  Effect:  Points  at  different  latitudes  will  have 
different  "gravities"  for  two  reasons.  The  earth  (and  the 
geoid)  is  spheroidal,  or  flattened  at  the  poles.  Since  points 
at  higher  latitudes  are  closer  to  the  center  of  the  earth  than 
points  near  the  equator,  the  gravity  at  the  higher  latitudes  is 
larger.  As  the  earth  spins,  the  centrifugal  acceleration 
causes  a  slight  decrease  in  gravity.  At  the  higher  latitudes 
where  the  earth's  radii  are  smaller,  the  centrifugal  accel¬ 
eration  diminishes.  The  gravity  formula  for  the  Geodetic 
Reference  System,  1967,  gives  the  theoretical  value  of  gravity 
at  the  geoid  as  a  function  of  latitude.  It  is: 

g  =  978.0381  (1  +  0.0053204  sin2  j i  -  0.0000058  sin22j^)  gals 
where  g  is  the  theoretical  acceleration  of  gravity  and  0  is 
the  latitude  in  degrees.  The  positive  term  accounts  for  the 
spheroidal  shape  of  the  earth.  The  negative  term  adjusts  for 
the  centrifugal  acceleration. 

The  previous  two  corrections  (free  air  and  Bouguer)  have  ad¬ 
justed  the  observed  gravity  to  the  value  it  would  have  had  at 
the  geoid  (sea  level).  The  theoretical  value  at  the  geoid  for 
the  latitude  of  the  station  is  then  subtracted  from  the  adjusted 
observed  gravity.  The  remainder  is  called  the  Pimple  Bouguer 
Anomaly  (SBA) .  Most  of  this  gravity  represents  the  effect  of 
material  beneath  the  station,  but  part  of  it  may  be  .  e  to 
irregularities  in  terrain  (upper  part  of  the  Bouguer  slab)  away 


from  the  station. 


FN-TR-3  3-DL 


A  1  -7 


d.  Terrain  Effect:  Topographic  relief  around  the  station  has 
a  negative  effect  on  the  g ra vi ta t i ona 1  force  at  the  station.  A 
nearby  hill  has  upward  gravitational  pull  and  a  nearby  valley 
contributes  less  downward  attraction  than  a  nearby  material 
would  have.  Therefore,  the  corrections  are  always  positive. 
Corrections  are  made  to  the  SEA  when  the  terrain  effects  were 
0.1  milligal  or  larger.  Terrain  corrected  Bouguer  values  are 
called  the  Complete  Bouguer  Anomaly  ( C B A )  .  When  the  CB A  is 
obtained,  the  reduction  of  gravity  at  individual  measurement 
points  (stations)  is  complete. 

Ai. 5  INTERPRETATION 

The  first  step  in  interpretation  is  to  separate  the  portion  of 
the  CBA  that  might  be  caused  by  the  lightweight,  basin -fill 
material  overlying  the  heavier  bedrock  material  which  forms  the 
surrounding  mountains  and  presumably  the  basin  floor.  Since  the 
valley- fill  sediments  are  absent  at  the  stations  read  in  the 
mountains,  the  CBA  values  at  these  bedrock  stations  are  used  as 
the  basis  for  constructing  a  regional  field  over  the  valley.  A 
regional  field  is  an  estimation  of  the  values  the  CBA  would  have 
had  if  the  light  weight  sediments  (the  anomaly)  had  not  been 
there. 

The  difference  between  the  CBA  and  the  regional  field  is 
called  the  "residual"  field  or  residual  anomaly.  The  residual 
field  is  the  interpreter's  estimation  of  the  gravitational 
effect  of  the  geologic  anomaly.  The  zero  value  of  the  residual 
anomaly  is  not  exactly  at  the  rock  outcrop  line  but  at  some 
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distance  on  the  "rock"  side  of  the  contact.  The  reason  for  this 
is  found  in  the  explanation  of  the  terrain  effect.  There  is  a 
component  of  gravitational  attraction  from  material  which  is 
not  directly  beneath  a  point. 

If  the  "regional"  is  well  chosen,  the  magnitude  of  the  residual 
anomaly  is  a  function  of  the  thickness  of  the  anomalous  (fill) 
material  and  the  density  contrast.  The  density  contrast  is  the 
difference  in  density  between  the  alluvial  and  bedrock  material. 
If  this  contrast  were  known,  an  accurate  calculation  of  the 
thickness  could  be  made.  In  most  cases,  the  densities  are  not 
well  known  and  they  also  vary  within  the  study  area.  In  these 
cases,  it  is  necessary  to  use  typical  densities  for  materials 
similar  to  those  in  the  study  area. 

If  the  selected  average  density  contrast  is  smaller  than  the 
actual  density  contrast,  the  computed  depth  to  bedrock  will  be 
greater  than  the  actual  depth  and  vice-versa.  The  computed 
depth  is  inversely  proportional  to  the  density  contrast .  A  ten 
percent  error  in  density  contrast  produces  a  ten  percent  error 
in  computed  depth.  An  iterative  computer  program  is  used  to 
calculate  a  subsurface  model  which  will  yield  a  gravitational 
field  to  match  (approximately)  the  residual  gravity  anomaly. 
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FOREWORD 


This  is  the  16th  report  in  the  series  of  reconnaissance 
ground-water  studies  which  were  initiated  by  action  of  the 
Legislature  in  I960.  In  these  sixteen  reports,  the  ground-water 
resources  of  some  nineteen  valleys  have  been  appraised  and 
described. 

The  present  appraisal  of  the  ground-water  resources 
of  Dry  Lake  and  Delamar  Valleys  in  Lincoln  County,  Nevada, 
was  made  by  Thomas  E.  Eakin,  geologist,  U.  S.  Geological 
Survey. 

These  reconnaissance  ground-water  resources  studies 
make  available  pertinent  information  of  great  value  to  many 
State  and  Federal  agencies.  As  development  takes  place  in  any 
area,  demands  for  more  detailed  information  will  arise  and 
studies  to  supply  such  information  will  be  undertaken.  In  the 
meantime  these  reconnaissance  type  studies  are  timely  and 
adequately  meet  the  immediate  needs  for  information  on  the 
ground-water  resources  of  the  areas  on  which  reports  are 
prepared. 

/ 

Hugh  A.  Shamberger 
Director 

Department  of  Conservation 
and  Natural  Resources 


May,  1963 
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GROUND -WATER  APPRAISAL  OF  DRY  LAKE  AND  DELAMAR  VALLEYS, 

LINCOLN  COUNTY,  NEVADA 
by 

Thomas  E.  Eakin 


SUMMARY 


The  results  of  this  reconnaissance  of  Dry  Lake  and  Delamar  Valleys 
suggest  that  average  annual  ground-water  recharge  from  precipitation  may  be 
jn  the  order  of  6,  000  acre-feet.  Ground  water  is  discharged  largely  by  under¬ 
low  through  bedrock  from  the  valleys,  most  probably  to  the  southwest  or  south 
;0ward  Pahranagat  Valley. 


The  substantial  depth  to  water,  in  excess  of  300  feet  in  the  topographically 
ower  parts  of  the  valleys,  precludes  low-cost  development  of  substantial  supplies 
ground  water.  However,  this  apparently  adverse  feature  for  usual  water- 
supply  purposes  may  be  desirable  from  the  standpoint  of  possible  special  testing 

- _ 


The  area  roughly  including  Tps.  IS.  to  2  N. ,  R.  64  E.  may  be  most 
avorable  for  eventual  interception  of  most  of  the  recharge  which  is  principally 
^supplied  from  the  mountains  to  the  east  and  north.  Here,  perennial  yield  might 
^closely  approach  the  average  annual  recharge.  It  should  be  pointed  out,  however, 
hat  the  depth  to  water,  ranging  from  about  400  feet  to  700  feet  or  more,  prob¬ 
ably  precludes  development  of  substantial  water  supplies  for  most  purposes 
because  of  the  high  cost  of  pumping. 


[INTRODUCTION 

Ground-water  development  in  Nevada  has  shown  a  substantial  increase 
n  recent  years.  Part  of  the  increased  development  is  due  to  the  effort  to  bring 
r'ew  land  into  cultivation,  part  is  due  to  the  effort  to  supplement  surface-water 
I«uppliesf  and  part  is  due  to  the  general  increased  demands  for  water.  In  any 
lease,  as  efforts  to  develop  ground  water  increase,  there  is  a  corresponding 
Ilncrease  in  demand  for  information  on  the  ground-water  resources  throughout 
ftho  State. 


Recognizing  this  need,  the  State  Legislature  enacted  special  legislation 
I*  aP*«  181,  Stats.  I960)  for  beginning  a  series  of  reconnaissance  studies  of  the 
*round-water  resources  of  Nevada,  As  provided  in  the  legislation,  these  studies 
being  made  by  the  U.  S.  Geological  Survey  in  cooperation  with  the  Nevada 
I  cPartment  of  Conservation  and  Natural  Resources. 


1 


Interest  in  ground-water  resources  currently  includes  many  areas  and 
i  extending  to  additional  areas  almost  continuously.  Thus,  the  emphasis  of  the 
econnaissance  studies  is  to  provide  as  quickly  as  possible  a  general  appraisal 
>f  the  ground-water  resources  in  particular  valleys  or  areas  where  information 
5  urgently  needed.  Ultiinately,  ground-water  information  will  be  available  for 
,ractically  all  valleys  of  the  State,  at  least  at  a  reconnaissance  level.  Fcr  this 
eason  each  study  is  limited  severely  in  time,  field  work  for  each  area  generally 
averaging  about  two  weeks. 

The  Department  of  Conservation  and  Natural  Resources  has  established 
\  special  report  series  to  expedite  publication  of  the  results  of  the  reconnais¬ 
sance  studies.  Figure  1  shows  the  areas  for  which  reports  have  been  published 
n  this  series.  A  li^, t  of  the  titles  of  previous  reports  published  in  the  series 
s  given  at  the  end  of  this  report.  This  report  is  the  sixteenth  in  the  Reconnais- 
unce  Series. 

Tne  purpose  of  tire  Reconnaissance  Series  is  to  provide  a  general 
ippraisal  of  the  ground-water  resources  of  virtually  all  valleys  of  the  State  for 
public  information,  and  to  provide  a  preliminary  estimate  of  the  amount  of 
•round-water  development  that  the  areas  might  sustain  on  a  perennial  basis  as 
m  initial  guide  to  possible  requirements  for  administration  of  the  areas  under 
be  State  ground -water  law. 

The  scope  .of  this  report  is  limited  to  a  general  description  of  the  physi- 
:al  condi Tons  of  Dry  Lake  and  Delaxnar  Valleys,  including  observations  of  the 
nterrelation  of  climate,  geology,  and  hydrology  as  they  affect  ground -water 
resources;  and  possible  movement  of  ground  water  between  valleys  ir.  discussed. 
[The  report  also  includes  a  preliminary  estimate  of  the  average  annual  recharge 
lo  and  discharge  from  the  ground-water  reservoir. 

location  and  General  Features: 


Dry  Lake  and  Delamar  Valleys  are  in  central  Lincoln  County  and  lie 
within  an  area  bounded  by  lat  37°  15'  and  38°  28'  N.,  and  long  114°  33'  and 
115  W.  The  two  valleys  occupy  a  north -trending  trough  which  is  about  82  miles 
°ng  and  a  maximum  of  about  20  miles  wide  between  drainage  divides.  The 
combined  area  of  the  two  valleys  is  nca  rly  l  300  square  miles. 

U.  S.  Highway  93  crosses  the  area  in  an  eastward  alinement  about  at 
divide  between  Dry  Lake  Valley  on  the  north  and  Delamar  Valley  on  the 
*°uth  (fig.  2).  Caliente  lies  along  the  highway  about  20  miles  east  of  the  area. 

A  gravel  road  extends  southward  from  U.S.  Highway  93  to  the  former 
.r.ing  town  of  Delamar.  State  Highway  83  and  improved  roads  connect  formerly 
‘c,1Vc  mines  on  the  western  side  of  the  Bristol  Range  with  U.S.  Highway  93  to 
r.ist  in  the  vicinity  of  Pioche.  Trails  provide  limited  access  to  the  lower 
e'rti,  nf  t^e  vanCyS  during  fair  weather. 

rt  The  valleys  are  used  principally  for  livestock  range,  although  full  use  of 

' r '•  a  tnay  be  somewhat  limited  by  inad^  uate  distribution  of  permanent 
' r • ' •  g  points. 
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FIGURE  1.  MAP  OF  NEVADA  SHOWING  AREAS  DESCRIBED  IN 
PREVIOUS  REPORTS  OF  THE  RECONNAISSANCE 
SERIES  AND  IN  THIS  REPORT. 


Climate: 


The  climate  of  Dry  Lake  and  Delamar  Valleys  is  semi-arid.  Precipita¬ 
tion  and  humidity  generally  are  low,  and  summer  temperatures  and  evaporation 
rates  are  high.  Precipitation  is  irregularly  distributed  but  generally  is  least 
on  the  valley  floor  and  greatest  in  the  mountains.  Snow  is  common  during  the 
\vinter  months  and  localized  thundershowers  provide  much  of  the  summer  pre¬ 
cipitation.  The  daily  and  seasonal  temperature  range  is  relatively  large. 

Records  of  precipitation  are  not  available  for  Dry  Lake  and  Delamar 
Valleys.  However,  the  magnitude  and  distribution  of  precipitation  in  parts  of 
die  valleys  probably  are  reasonably  represented  by  the  records  for  Alamo  in 
pahranagat  Valley  west  of  Delamar,  and  for  Caliente  and  Pioche  to  the  east 
(fig.  2).  Table  1  lists  the  annual  and  the  average  monthly  and  average  annual 
precipitation  at  Alamo,  Caliente,  and  Pioche. 

Maximum  annual  precipitation,  in  inches,  during  the  period  1931-60  for 
Alamo,  Caliente,  and  Pioche  was  14.91  (1941),  18.73  (1941)  and  22.38  (1941), 
respectively.  Maximum  monthly  precipitation,  in  inches,  for  the  same  period 
was  6.15  (August  1945),  4.29  (October  1946),  and  5.01  (August  1945),  res¬ 
pectively.  Minimum  annual  precipitation,  in  inches,  for  the  respective  stations 
was  1.23  (1956),  2,92  (1950),  and  3.81  (1956).  Minimum  monthly  precipitation 
has  been  zero  a  number  of  times  at  each  of  the  stations. 

Table  2  lists  average  monthly  and  annual  temperature  for  the  period 
1931-60  at  Alamo  and  Caliente  and  for  the  period  1939-60  at  Pioche.  Maximum 
and  minimum  temperatures  recorded  are:  at  Alamo,  115°  F.  on  August  11, 

1940,  and  -9°F.  on  January  21,  1937;  at  Caliente,  109°F.  on  June  22,  1948, 
and  -31°F.  on  January  9,  1937;  and  at  Pioche,  102°F.  on  June  22,  1954  and 
-5°F.  on  January  4,  1949. 
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FIGURE  2.  Sketch  map  showing  relation  of  Dry  Lake  and  Delamar  Valleys  to  adjacent,  areas 
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Summary  of  precipitation  at  Alamo,  Caliente,  and  Pioche.  Nev 
(from  published  records  of  the  U.S.  Weather  Bureau) 

Average  monthly  and  annual  precipitation,  in  inches,  (1931-60) 


Jan.  Feb.  Mar.  Apr.  May  June  July  Aug.  Sept.  Oct.  Nov.  Dec 


.68  .68  .57  .45  .  15  .73  .77  .32  .43  .43 

.79  .85  .70  .56  .39  .76  .92  .49  .89  .75 

1.26  1.46  1.19  .83  .33  .87  1.  12  .69  1.  18  .96 


erage  for  1939-60. 


."I? 


f 


Alamo 

Caliente 

Pioche 

Year 

Alamo 

Caliente 

Pioche 

9.60 

9.49 

— 

1947 

— 

7.47 

10.70 

9.68 

11.61 

— 

1948 

2.75 

5.23 

8.39 

7.29 

8.  16 

— 

1949 

6.09 

10.03 

15.36 

3.01 

7.14 

— 

1950 

5.32 

2.92 

7.14 

5.58 

9.43 

-- 

1951 

4.89 

10.15 

13.98 

8.97 

11.60 

— 

1952 

6.88 

11.52 

16.32 

6.30 

6.84 

— 

1953 

1.98 

4.66 

7.26 

11.  15 

— 

— 

1954 

5.96 

9.31 

13.28 

7.42 

9.41 

10.05 

1955 

5.65 

7. 13 

14.09 

6.16 

7.49 

13.48 

1956 

1.23 

4.78 

3.81 

14.91 

18.73 

22.38 

1957 

7.43 

10.88 

17. 14 

2.94 

6.63 

7.  18 

1958 

6.47 

8.  13 

15.51 

-- 

11.70 

16.08 

1959 

4.42 

4.83 

10.41 

— 

7.96 

11.59 

1960 

6.02 

9.77 

12.85 

10.65 

11.60 

20.60 

1961 

3.63 

8.80 

9.62 

*■  « 

12.36 

14.04 

1 


! 
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(from  published  records  of  the  U.S.  Weather  Bureau) 


fl 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July  j 

Aug. 

m 

mm 

mm 

m 

MM 

Year 

0 

36. 6 

41.1 

47.2 

56. 1 

H 

l££ 

71.9 

i 

79.2 

76.9 

69.7 

58.6 

46.8 

39. 31 

57.1 

nte 

30.4 

36.0 

43.7 

52.2 

60.2 

68.  5 

75.9 

73.9 

65.9 

54. 1 

41.5 

33.5 

52.9 

29.5 

33.6 

39.3 

48.6 

57.0 

66.3 

73.9 

71.7 

64.8 

52.8 

40.3 

34.0 

51.0 

Low  humidity  and  high  temperatures  are  favorable  for  high  rates  of 
vap°ration.  Pan  evaporation  recorded  at  Calicnte  since  1956  is  listed  in 
I, le  3.  Evaporation  from  May  through  September  accounts  for  most  of  the 
.^ual  total  and  averages  about  50  inches  for  the  6-year  period  of  record. 

The  average  growing  season  in  Dry  Lake  and  Delamar  Valleys  has  not 
en  determined.  An  approximation  of  the  probable  growing  season  may  be 
tained  by  reference  to  the  nearby  Upper  Meadow  Valley  Wash,  which  is  20 
iles  east  of  this  area.  Houston  (1950,  p.  19)  lists  an  average  growing  season 
157  days  (May  2  to  October  6),  based  on  records  at  Caliente.  Killing  tempera- 
res  vary  according  to  type  of  crop.  In  recent  years  Weather  Bureau  records 
st  freeze  data  rather  than  killing  frosts;  the  dates  are  listed  for  the  occurrence 
the  last  spring  minimum  and  the  first  fall  minimum  for  temperatures  of  32°F. 
below,  28°F,  or  below,  and  16°F.  or  below.  From  these  data  the  number  of 
ys  between  the  last  spring  minimum  and  the  first  fall  minimum  occurrence  for 
e  respective  temperature  groups  are  given.  The  following  tabulation  lists  the 
ber  of  days  for  the  three  temperature  groups  recorded  for  the  period  1952-61 
Alamo,  Caliente,  and  Pioche. 


Number  of  days  between  temperatures  of: 
(from  published  records  of  the  U.S.  Weather  Be 


32°F  or  below 


28°F 

or  below 

Alamo 

Caliente 

212 

208 

210 

150 

144 

161 

230 

206 

176 

178 

178 

170 

183 

— 

163 

169 

162 

190 

176 

152 

179 

184 

150 

178 

164 

189 

164 

156 

179 

165 

180 

174 

175 

24°F  or  below 


Alamo  Caliente  I  Pioche 


Table  3. --Total  evaporation  at  Caliente,  Nev,  (1956-61) 
{from  published  records  of  the  U.S.  Weather  Bureau) 


f  March 

April 

May 

June  July 

August 

September 

October 

November 

m 

6 

7.42 

b12. 55  11.10 

10.  86 

8.07 

b4.  65 

2.05 

/?  t 

7  3.97 

6.  76 

6.33 

10.66  11.45 

bl 1. 60 

7.54 

jSrcr, 

1 

8 

b6.39 

9.35 

11.99  12.39 

11.73 

7.56 

5.00 

■ 

/'? 

9 

7.56 

9.59 

11.89  11.71 

10. 10 

7.  18 

* .  7 

0 

9.78 

10.94  11.16 

10.87 

7.34 

4.06 

/*£i 

i 

1 

7.19 

9.40 

12.07  11.06 

7.90 

6.68 

b4.07 

/■* . 

:rage 

8.64 

11.67  11.48 

10.51 

7.39 

o/  1  Adjusted  to  full  month  by  Weather  Bureau 


[-  iysiography  and  Drainage; 

Dry  Lake  and  Delamar  Valleys  occupy  a  surficially  closed  trough  in  the 
re  at  Basin  section  of  the  Basin  and  Range  physiographic  province  of  Fenneman 
931,  p.  328).  The  north-trending  trough  is  bounded  on  the  east  successively 
om  the  north  by  the  Ely,  Bristol,  Highland  Peak,  and  Delamar  Ranges,  A 
r  uthwest-trending  spur  of  the  Ely  Range  forms  the  northwest  boundary  of  Dry 
L*ke  Valley.  The  Pahroc  (also  Pahrock)  Range  bounds  the  central  part  of  the 
4,  ough  on  the  west.  On  the  southwest  unnamed  ranges,  commonly  with  poorly 
Lined  drainage  divides,  comprise  the  boundary.  The  south  end  of  Delamar 
/illey  is  separated  from  Pahranagat  Valley  by  a  low  alluvial  divide. 

The  highest  point  in  the  mountains  enclosing  Dry  Lake  and  Delamar 
>'  illeys  is  Highland  Peak  with  an  altitude  of  about  9,  500  feet.  The  crest  of  the 
£  ristol  and  Highland  Peak  Ranges  is  more  than  8,  000  feet  above  sea  level  for  a 
1  stance  of  about  12  miles.  The  crest  of  the  mountains  along  the  northwest  and 
■  ist  sides  has  an  altitude  of  more  than  7,  000  feet  for  a  combined  distance  of 
•  ;out  42  miles.  Elsewhere  the  crests  are  less  than  6,  000  feet  above  sea  level, 
ccept  for  short  segments  whose  altitudes  are  somewhat  above  7,000  feet. 

The  lowest  part  of  the  trough  of  Dry  Lake  and  Delamar  Valleys  is  the 

l  aya  or  dry  lake,  in  the  southern  part  of  Delamar  Valley  (see  inside  cover 

totograph)  which  has  an  altitude  of  slightly  less  than  4,  400  feet.  The  altitude 

;  the  playa  in  Dry  Lake  Valley  is  somewhat  less  than  4,600  feet.  Dry  Lake  and 

L  elamar  Valleys  are  separated  by  an  alluvial  divide  whose  saddle  altitude  is  about 

M  875  feet. 
s 

The  trough  of  Dry  Lake  and  Delamar  Valleys  is  higher  than  those  of 
V  hite  River  and  Pahranagat  Valleys  on  the  west  and  Meadow  Valley  Wash  on 
“  e  east,  which  are  tributary  to  the  Colorado  River  (fig.  2).  In  Dry  Lake  and 

-  elamar  Valleys  the  altitude  decreases  irregularly  from  about  5,  400  feet  at  the 
,  .titude  of  Fairview  Peak  in  the  north  to  about  4,  400  feet  at  the  north  end  of  the 

<■  elamar  playa  in  a  distance  of  about  55  miles,  or  an  average  decrease  of  18  feet 
(-  er  mile.  In  the  White  River  and  Pahranagat  Valleys  to  the  west  the  altitude  of 
ie  floor  of  the  channel  decreases  from  about  5,  100  feet  to  3,600  feet  in  the  same 
istance,  giving  an  average  gradient  of  about  27  feet  per  mile.  Similarily,  in 
^  Meadow  Valley  Wash  and  in  Lake  Valley  to  the  east,  the  altitude  decreases  from 
.900  feet  to  3,900  feet  in  the  same  distance,  giving  an  average  gradient  of  about 

-  "  feet  per  mile.  Thus,  the  steeper  gradients  in  the  adjacent  valleys  result  in 

ie  land  surface  altitude  of  the  channels  being  substantially  lower  than  the  land  j 
urface  altitude  in  the  southern  part  of  the  trough  of  Dry  Lake  and  Delamar  I 

|  aReys.  Injact,  the  playa_in  Delamar  Valley  is  nearly  1,  200  feet  higher  than  j 

5e  floor  of  Pahranagat  Valley  in  the  vicinity  of  Maynard  Lake.  The  topographic 
/•  °sitions  and  geology  of  these  valleys  largely  control  the  occurrence  and  move- 
r  ient  of  ground  water  in  the  region.  There  are  no  perennial  streams  in  Dry  Lake 
Delamar  Valleys,  and  the  gross  physiographic  features  of  most  of  the  stream 
^annels  and  washes  probably  were  formed  during  periods  of  greater  precipita- 
^  -probably  ia  Pleistocene  time.  Present-day  streamflow  occurs  for  short 
l  ?riods  only  after  high-intensity  rains  and  from  snowmelt  runoff.  Only  runoff 
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n  high -intensity  rains  can  provide  large  volumes  of  flow  to  cause  local 
rt,sion  and  substantial  transport  of  sediments  in  sufficient  quantity  to  modify 
^tream  channels  and  washes. 

The  main  channel  along  the  axis  of  the  northern  part  of  Dry  Lake  Valley 
contained  between  relatively  steep  banks  about  25  feet  below  the  general  level 
pf  the  valley.  The  floor  of  the  channel  is  covered  with  white  sage,  and  the  soil 
fjne_grained  as  it  is  in  adjacent  parts  of  the  valley  floor.  This  feature 
_u<Tgests  that  flash -flood  erosion  in  this  channel  is  most  uncommon.  Farther 
jouth,  channels  draining  the  Highland  Peak  and  Delamar  ranges  have  somewhat 
steeper  gradients.  In  this  area  flood  flows  occasionally  transport  relatively 
-oarse  gravel  to  the  lower  part  of  the  alluvial  apron.  One  example  of  this  was 
loted  along  a  wash  crossing  the  trail  about  in  sec.  22,  T.  IN.,  R.  65  E. 

During  Pleistocene  time,  lakes  occupied  the  playa  areas  of  Delamar 
id  Dry  Lake  Valleys.  Tschanz  and  Pampeyan  (1961)  mapped  about  16  miles 
>f  beach  or  strand  line  along  the  west,  south,  and  southeast  sides  of  the  Dry 
„ake  playa,  and  about  14  miles  along  the  equivalent  segments  of  the  Delamar 
playa.  These  represent  the  highest  shore  lines  identified  in  these  valleys. 

Maximum  depths  of  the  Pleistocene  lakes  were  on  the  crder  of  75  feet 
n  Dry  Lake  Valley  and  perhaps  50  feet  in  Delamar  Valley,  according  to 
fcarpenter  (1915,  p.  65,  66).  The  surface  areas  of  the  lakes  in  Dry  Lake  and 
belamar  Valleys  were  about  30  and  16  square  miles,  respectively. 


GENERAL  GEOLOGY 

The  following  discussion  of  geology  is  based  largely  on  the  reconnais¬ 
sance  geologic  maps  of  Tschanz  and  Pampeyan  (1961)  and  Tschanz  (I960). 

Dther  reports  that  relate  to  the  geology  in  and  adjacent  to  Dry  Lake  and  Delamar 
/alleys  include  those  prepared  by  Westgate  and  Knopf  (1932),  Callaghan  (1936, 
1937),  Reso  and  Croneis  (1959),  and  Kellog  (I960). 


For  the  purposes  of  this  report  the  rocks  of  Dry  Lake  and  Delamar 
/alleys  are  divided  into  two  general  groups  and  further  subdivided  im  four 
najor  units.  The  distribution  of  these  four  units  is  shown  on  plate  1.  One 
'roup  primarily  represents  bedrock  in  the  mountains.  It  is  divided  into  a 
Paleozoic  carbonate  unit  and  a  Paleozoic  clastic  and  Tertiary  volcanic  and 
:lastic  rock  unit. 


Tschanz  (I960,  p.  198)  indicates  that  the  total  thickness  of  Paleozoic 
rocks  exposed  in  northern  Lincoln  County  is  between  30,  000  and  33,  000  feet. 

described,  one  may  infer  that  carbonate  rocks  (limestone  and  dolomite) 
Probably  constitute  about  60  percent  of  the  total  section.  This  is  somewhat  less 
han  the  80  percent  of  carbonate  rocks  in  a  total  section  of  about  30,  000  feet 
[voted  by  Kellog  (I960,  p.  189)  in  his  study  of  the  southern  Egan  Range,  which  is 
30  to  15  miles  northwest  of  the  area.  The  second  unit  of  the  bedrock  group 
Jncludes  Paleozoic  shale,  sandstone  or  quartzite,  and  conglomerate  and  Tertiary 
^olcanic  rocks,  chiefly  tuff  and  intravolcanic  sedimentary  rocks.  Because  of 
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their  importance  to  the  ground -water  hydrology  o£  the  region,  the  Paleozoic 
carbonate  rocks  are  distinguished  from  Paleozoic  clastic  and  Tertiary  volcanic 
rocks  on  plate  1  as  discussed  subsequently  in  this  report. 


The  second  group  is  designated  the  valley  fill  and  is  divided  into  older 
and  younger  valley  fill.  The  older  deposit  consists  of  unconsolidated  to  partly^ 
consolidated  silt,  sand,  and  gravel  derived  from  adjacent  highland  areas,  but 
also  includes  some  rocks  of  volcanic  origin.  This  unit  was  deposited  largely  j 
under  subaerial  and  lacustrine  environments.  Although  data  are  not  available,  / 
the  maximum  thickness  of  this  unit  probably  is  at  least  several  hundred  feet.  ' 

The  younger  valley  fill  includes  clay,  silt,  sand,  and  gravel  of 
Quaternary  age  and  is  largely  restricted  to  stream  channels  and  playa  areas. 

As  defined,  this  unit  is  relatively  thin  and  probably  is  no  more  than  a  few  tens 
of  feet  thick.  The  valley  fill  is  underlain  by  bedrock,  presumably  similar  in 
character  to  that  exposed  in  the  mountains. 

Water-Bearing  Properties  of  the  Rocks: 


The  rocks  of  Paleozoic  age  generally  have  had  their  primary  permeabil¬ 
ity,  that  is,  permeability  at  the  time  of  deposition,  considerably  reduced  by 
consolidation,  cementation,  or  other  alteration.  However,  because  they  sub¬ 
sequently  have  been  fractured  repeatedly  by  folding  and  faulting,  secondary 
openings  have  developed  through  which  some  ground  water  is  transmitted. 
Further,  fractures  or  joints  in  Paleozoic  carbonate  rocks  locally  have  been 
enlarged  by  solution  as  water  moves  through  them.  Solution  openings  develop 
near  sources  of  recharge  where  carbon  dioxide  carried  by  rain  water  penetrates 
the  ground,  where  organic  acids  derived  from  decaying  vegetation,  or  where 
otherwise  derived  acids  may  be  carried  by  the  water  into  contact  with  the  car¬ 
bonate  rocks.  Solution  openings  need  not  be  restricted  to  the  vicinity  of  present 
day  recharge  areas  and  outcrops  of  these  rocks.  Rather,  they  may  occur 
wherever  the  requisite  conditions  have  occurred  anytime  since  the  deposition 
of  the  carbonate  rocks.  The  principal  significance  of  solution  openings  is  that 
they  further  facilitate  movement  of  ground  water  through  carbonate  rocks. 


Whether  existing  fractures  or  solution  openings  have  extensive  hydraulic 
connection  or  not  is  related  to  the  overall  geologic  history  of  the  rocks.  In 
the  absence  of  detailed  information,  ground-water  movement  through  carbonate 
rocks  in  this  region  is  assumed  to  occur  both  through  fractures  and  solution 
openings.  Certainly,  the  large  quantity  of  ground  water  issuing  from  fractures 
and  solution  openings,  such  as  those  at  Crystal  and  Ash  Springs  in  Pahranagat 
Valley,  is  a  dramatic  demonstration  that  ground-water  movement  through 
Paleozoic  carbonate  rocks  occurs  in  this  region  of  Nevada. 


The  Paleozoic  clastic  rocks  and  the  Tertiary  volcanic  and  clastic  rocks 
exposed  in  the  mountains  morally  have  little  primary  permeability.  Secon¬ 
dary  fractures  probably  are  the  principal  means  by  which  limited  amounts  of 
ground  water  are  transm  r-  t  troug  favorably  disposed  fractures  in 

these  rocks  probably  prov  *  •  no  wor  o  openings  through  which  water 
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'proves  and  is  discharged  at  small  springs  in  the  mountains  and  which  yield  a  few 
jllons  per  minute  to  wells  penetrating  these  rocks.  Under  extremely  favorable 
conditions  the  distribution  of  fracture  openings  in  welded  tuff,  lava  flows,  or 
paleozoic  clastic  rocks  may  permit  the  development  of  moderate  yields  of  water 
rom  wells.  However,  these  occurrences  are  likely  to  be  so  localized  that  the 
Adds  of  a  well  encountering  them  are  very  small  indeed. 


+ 


The  unconsolidated  sand  and  gravel  of  the  valley  fill  in  Dry  Lake  and 
)elamar  Valleys  is  capable  of  transmitting  ground  water  freely.  However,  most 
>f  the  valley  fill  probably  is  composed  of  deposits  of  fine  sand  and  silt.  Grains 
if  this  size  generally  have  relatively  low  permeability  and,  where  saturated, 
ransmit  water  much  more  slowly  than  coarse  sand  and  gravel.  Deposits  of 
ilty  clay  and  clay  may  transmit  water  so  slowly  to  wells  that  they  will  not  yield 
applies  adequate  for  stockwatering  purposes.  Various  parts  of  the  valley  fill 
probably  are  moderately  consolidated  or  cemented  and  this  further  reduces  the 
Rapacity  of  these  deposits  to  transmit  useful  supplies  of  water  to  wells. 


GROUND-WATER  APPRAISAL 


recurrence  of  Ground  Water: 


^Ground-water  recharge  in -Dry-Lake-and- Delamar  Valleys  is  derived  . 
irincipally  from  precipitation  within  the  surficial  drainage  area  of  the  valleys. 
n  a  general  way,  ground  water  moves  from  recharge  areas  in  and  bordering  the 
nountains  toward  the  central  parts  of  the  valleys,  thence  southward  or  south- 
westward  to  discharge  through  ..  drock  formations 7~j  This  is  in  contrast  with 
ydrologically  closed  valleys  commonly  found  in  the  Basin  and  Range  province. 
Carpenter  (1915,  p.  67)  indicated  that  ground  water  in  Bristol  (Dry  Lake)  and 
)elamar  Valleys  probably  finds  an  outlet  in  Pahranagat  Valley.  Snyder  (1963, 
£.400)  refers^  to  Dry  Lake  Valley  as  being  a  drained  valley;  that  is,  ground  water 
noves  out  of  the  valley  to  discharge  elsewhere. 


,  In  typical  hydrologically  closed  valleys  in  the  Great  Basin,  ground  water 

s  recharged  from  precipitation  largely  in  the  mountains  enclosing  the  valley, 
pround  water  moves  from  areas  of  recharge  toward  the  ground-water  reservoir 
|n  the  valley  fill  underlying  the  central  part  of  the  valley.  In  or  adjacent  to  the 
typographic  ally  lowest  part  of  the  valley,  the  water  table,  or  upper  surface  of  the 
^one  of  saturation,  is  within  a  few  feet  of  land  surface.  Where  the  water  table 
s  close  to  land  surface,  ground  water  is  discharged  naturally  by  evaporation 
rom  the  soil  or  from  free-water  surfaces  and  is  transpired  by  plants  (phreato- 
hytes)  which  obtain  most  of  their  water  from  the  zone  of  saturation  or  overlying 
papillary  fringe. 


I  Under  long-term  conditions  in  a  hydrologically  closed  ground-water 

J^ystem,  average  annual  recharge  to  the  ground-water  reservoir  equals  the  aver¬ 
ts®  annual  natural  discharge.  However,  if  a  ground-water  system  in  a  topo¬ 
graphically  closed  valley  Is  hydrologically  open,  recharge  from  precipitation  in 
valley  maybe  greater  or  less  than  the  discharge  within  the  valley.  Where 
r°charge  from  precipitation  within  the  valley  is  greater  than  discharge  in  the 
^aUey,  ground  water  must  o  discharging  by  underflow  from  the  valley  to  an  area 

U. 


r  areas  of  lower  hydraulic  head.  Where  the  recharge  from  precipitation  within 
valley  is  less  than  discharge  in  the  valley,  recharge  in  part  must  be  entering 
,e  valley  from  an  area  or  areas  beyond  the  topographic  divide  having  a  higher 
■draulic  head. 
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In  addition  to  hydraulic  controls,  the  water-bearing  character  of  the  rocks 
their  structure  are  important  factors  in  the  movement,  or  impedance  to 
,  jovement,  of  ground  water.  Where  bedrock  formations  in  the  enclosing  moun- 
are  relatively  impermeable,  ground  water  normally  is  part  of  a  closed 
ydrologic  system  in  a  topographically  closed  valley.  Where  the  bedrock  forma- 
jns  are  at  least  locally  permeable,  the  ground-water  system  may  be  hydro- 
,gically  open.  Winograd  (1962,  p.  110)  has  referred  to  this  relationship  in  the 
.  [cinity  of  Yucca  Flat  in  southern  Nevada. 

The  chemical  quality  of  the  ground  water  is  another  factor  that  may  be 
laid  in  evaluating  the  nature  of  a  ground-water  system.  Ordinarily,  the  con- 
j-  ;ntration  of  chemical  constituents  shows  considerable  variation  in  different 
irts  of  a  ground-water  system.  Generally,  the  concentration  is  least  in  areas 
q  !  recharge  and  tends  to  be  greatest  in  areas  of  natural  discharge.  Despite  the 
jrmal  variations  that  may  be  expected  in  the  chemical  constitutents  in  ground_  / 
later  in  a  given  system,  the  character  and  concentration  of  one  or  more  consti- 
^ents  may  aid  in  identifying  whether  or  not  a  given  system  is  closed. 

In  summary,  closed  or  open  ground-water  systems  may  be  identified  by 
e  relationship  of  recharge  to  discharge  within  the  valley,  by  potential  hydraulic 
adients  between  the  reference  valley  and  adjacent  valleys,  by  the  water-bearing 
aracter  of  geologic  formations,  including  modifications  by  structural  deforma- 
t>n,  and  by  the  chemical  quality  of  the  ground  water  with  respect  to  that  in 
[jacent  areas. 
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In  Dry-JLake-and  Delamar  Valleys,  fhe  principal  areas  of  recharge  are 
ntered  in  the  mountains  along  the  northwest,  northeast,  and  east  sides  of  Dry 
^ke  Valley.  From  the  areas  of  recharge,  ground  water  moves  toward  the 
ntral  part  of  the  valley.  Along  at  least  some  of  the  stream  canyons  or  washes 
ound  water  is  not  far  below  land  surface,  such  as  at  Bristol  wells 
N/65-21d3)  (See  cover  photograph  and  photograph  3)  and  well  lN/65-2al  where 
e  depth  to  water  is  about  45  feet  and  10  fee$*.  respectively.  Near  the  centers  of 
e  valleys  the  depths  to  water  generally^are  substantial.  For  example,  well 
|^/64-14al  is  dry  at  a  depth  of  about  240  feet,  an  altitude  of  roughly  5,  385  feet; 
t  depth  to  water  in  well  3N/6l-20bl  is  about  318  feet,  altitude  of  about  4,  820 
et;  the  depth  to  water  in  well  2N/64-3bl  is  about  6&4  feet*  altitude  about  4,  350 
*t;  and  the  depth  to  water  in  well  !N/64-24al  is  about  398  feet,  altitude  on  the 
oi  4,  300  feet. 

In  Delamar  Valley,  water  for  the  mines  and  town  of  Delamar  (photograph  4) 
l*  obtained  from  small  springs  and  wells  in  the  volcanic  rocks  in  a  nearby  wash 
1  Wording  to  Callaghan  (1937,  p.  35).  Callaghan  further  states  that  this  supply 
**  inadequate  and  that  a  well  was  drilled  900  feet  deep  in  the  alluvium  of 
tamar  Valley  which  was  dry  throughout.  The  approximate  well  site  is  shown 
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Photograph  3.  View  east  of  stone  cabin  at  Bristol  Wells.  Well  3.\/65-21d2  is 
a  short  distance  to  the  left  of  the  cabin.  The  north  end  of  the  Bristol  Range  forms 
the  skyline.  Bristol  Wells  was  an  early  water  supply  point  for  stock  and  travelers, 
it  supported  a  small  smelter  operation  and  at  least  part  of  the  water  requirements 
of  the  Bristol  Silver  mine  about  4  miles  to  the  southeast,  beyond  the  right  side 
of  the  picture. 


■  ;i'v  ■>  i 
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Photograph  4.  View  southrusf  <>f  Delamar.  Structure  to  |tf|  is  remains  of  mill. 

Light  colored  band  extending  to  right  edge  „f  pullirc  is  part  of  tailings.  Wind 
action  has  heavily  sculptured  and  removed  a  , (l|IviderabIe  volume  of  the  tailings. 

In  middle  distance  stone  wall,  mark  the  prlnetp,,,  i>c|;,mar  townsite.  Prin- 

cipal  mining  was  in  hilJ  lo  ^  *  u  *  *  '  c  Htfurc,  ntthough  nu  nitrous  prospect 
pits  mark  hill  io  backgroun  .  .  0  **a*fr  *"Pp|v  f,)r  Dclainur  was  brought  in 

by  pipeline  from  Meadow  \  »H«7  10  (o  (he  ^ 
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6S/63-12al  on  plate  1.  However,  the  details  of  drilling  are  not  known.  If  the 
11  literally  did  not  encounter  water  throughout  the  full  900  feet,  the  water-level 
titude  in  this  area  may  be  below  about  3,  700^fge_t,  subject  of  course  to  the 
^curacy  of  land-surface  altitude  and  the  location  of  the  well  site. 

The  great  depth  to  water  below  the  playa  areas  of  Dry  Lake  and  Delamar 
alleys  precludes  evapotranspiration  losses  from  the  ground-water  reservoir  in 
,ese  valleys,  except  for  extremely  small  amounts  adjacent  to  scattered  springs 
tthe  mountains.  Inasmuch  as  the  average  annual  ground-water  recharge  to  Dry 
ake  and  Delamar  Valleys  is  estimated  to  be  several  thousand  acre-feet  per  year 
I,  34-37),  and  as  no  equivalent  ground-water  discharge  by  evapotranspiration 
c  ;curs  in  the  valleys,  virtually  all  the  ground  water  is  discharged  from  the 
^/jlleys  by  underflow  through  bedrock. 

That  ground  water  is  discharged  outside  these  valleys  is  further  confirmed 
£  y  the  hydraulic  gradients  between  Dry  Lake  and  Delamar  Valleys  and  adjacent 
V  jlleys.  As  noted  previously  the  altitude  of  the  ground-water  levels  in  Dry  Lake 
a  ttd  Delamar  Valleys  decreases  southward  along  the  axial  part  of  the  valleys. 

4  vailable  control  points  do  not  precisely  define  the  altitude  of  the  ground-water 
/  :vels  in  the  valleys.  However,  an  apparent  gradient  is  indicated  by  the  water- 
(  :vel  altitudes  at  the  several  drilling  sites;  that  is,  less  than  about  5,  385  feet  in 
:  ec.  14,  T.  5  N. ,  R.  64  E.,  about  4,  820  feet  at  well  3N/64-20bl,  about  4,  350 
+  ;et  at  well  2N/64-3al,  and  somewhat  below  about  3,  700  feet  at  well  6S/63-12al 
:  i  Delamar  Valley.  Thus,  the  hydraulic  gradient  is  southward  at  more  than  35 
set  per  mile  in  the  northern  part  of  Dry  Lake  Valley,  and  southward  at  somewhat 
lore  than  18  feet  per  mile  from  the  north-central  part  of  Dry  Lake  Valley  to 
le  central  part  of  Delamar  Valley.  _ _ 

Valleys  to  the  east  and  west  of  Dry  Lake  and  Delamar  Valleys  surficially 
rain  to  the  Colorado  River.  Along  the  White  River  channel  in  Pahranagat  Valley, 
iko  Spring  issues  from  about  the  alluvial -carbonate  bedrock  contact  at  an  altitude 
f  about  3,890  feet.  About  5  miles  south  of  Hiko  Spring,  Crystal  Springs  issue 
rom  limestone  and  alluvium  at  an  altitude  of  about  3,  815  feet.  About  5  miles 
irther  south  in  Pahranagat  Valley,  Ash  Springs  issue  from  limestone  at  the 
Uuvial -bedrock  contact  at  an  altitude  of  about  3,  610  feet.  About  30  miles  farther 
outh  in  the  vicinity  of  Lower  Pahranagat  and  Maynard  Lakes,  at  the  south  end  of 
'ahranagat  Valley,  ground  water  in  the  alluvium  is  near  land  surface  and  is  at  an 
ltitude  of  about  3,  150  feet.  Additionally,  the  depth  to  water  in  well  4S/6l-15al, 
bout  6  miles  east  of  Hiko  Spring,  is  about  678  feet  or  an  altitude  of  about  3,700 
set.  Land  surface  along  the  White  River  channel  and  known  water-level  altitudes 
outh  of  Maynard  Lake  along  the  White  River  channel  are  lower  still.  Maynard 
■ike  is  only  about  10  miles  southwest  of  the  playa  in  Delamar  Valley.  Thus, 
round  water  from  Dry  Lake  and  Delamar  Valleys  could  discharge  to  Pahranagat 
^alley  by  underflow  to  the  west,  south,  or  southwest,  based  in  terms  of  the 
otential  hydraulic  gradient. 

Along  Meadow  Valley  Wash  to  the  east,  land-surface  altitude  in  the  wash 
*  abovej  4,000  feet  northward  from  a  point  about  10  miles  south  of  Caliente.  The 
^€pth  to  water  in  the  wash  is  generally  within  a  few  tens  of  feet  below  land  surface; 
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tjiorefore,  the  water-level  altitude  in  Meadow  Valley  Wash  probably  is  equal  to 
or  highcr  than  that  in  Dry  Lake  and  Delamar  Valleys  at  equivalent  latitudes 
throughout  most  of  their  lengths.  For  most  of  the  same  distance,  the  mountain 
trea  probably  provides  sufficient  recharge  to  maintain  a  hydraulic  divide  j  i 

between  the  two  areas.  Thus,  a  major  transfer  of  ground  water  between  the 
two  areas  does  not  seem  likely. 

In  further  considering  ground-water  discharge  by  underflow  from  Dry 
Lake  and  Delamar  Valleys,  the  Paleozoic  carbonate  rocks  appear  to  be  the  most 
favorable  rocks  to  transmit  ground  water.  The  springs  in  Pahranagat  Valley 
demonstrate  that  ground  water  moves  through  solution  openings  and  fracture 
systems  in  some  quantity,  at  least  locally.  Ground-water  movement  through 
similar  Paleozoic  rocks  in  Cave  Valley,  northwest  of  Dry  Lake  Valley,  has 
been  described  in  a  previous  report  (Eakin,  1962).  Drilling  ct  the  Nevada  Test 
Site,  about  75  miles  southwest  of  this  area,  has  shown  that  the  Paleozoic  carbon¬ 
ate  rocks  transmit  ground  water  more  readily  than  do  the  Paleozoic  clastic  rocks 
and  Tertiary  tuff  (Winograd,  1962,  p.  110).  Thus,  the  Paleozoic  carbonate  rocks 
probably  afford  the  best  opportunity  for  ground-water  movement  between 
valleys  in  this  area. 

Plate  1  shows  the  surficial  distribution  of  Paleozoic  carbonate  rocks  in 
Dry  Lake  and  Delamar  Valleys.  They  are  exposed  most  extensively  along  the 
east  and  northwest  sides  of  Dry  Lake  Valley.  Along  the  west  and  south  sides 
of  Delamar  Valley,  younger  volcanic  rocks  crop  out.  However,  Paleozoic  car¬ 
bonate  rocks  undoubtedly  underlie  the  volcanic  rocks  in  this  area  and,  further, 
are  exposed  along  White  River  channel  in  Pahranagat  Valley  and  southward 
(Tschanz  and  Pampeyan  1961,  and  Dowyer,  Pampeyan,  and  Longwell,  1958). 
Accordingly,  the  distribution  of  Paleozoic  carbonate  rocks  in  this  area  in 
favorable  to  the  movement  of  around  water  southward  or  southwestward  from 

o 

Dry  Lake  and  Delamar  Valleys  to  Pahranagat  Valley. 

If  the  Paleozoic  carbonate  rocks  are  capable  of  transmitting  ground 
water  by  underflow  from  Dry  Lake  and  Delamar,  the  converse  may  be  true; 
that  is,  ground  water  may  move  into  Dry  Lake  and  Delamar  Valleys  from  the 
north  through  carbonate  rocks  from  valleys  upgradient  from  Dry  Lake  and 
Delamar  Valleys.  This  may  be  evaluated  roughly  as  follows:  In  the  northern 
part  of  Dry  Lake  Valley  the  lowest  known  water-level  altitude  is  about  4,  820 
feet  at  well  3N/64-20bl.  Higher  water-level  altitudes  occur  in  White  River 
Valley  to  the  west  and  northwest;  in  Cave  Valley  to  the  northwest,  and  in  Lake 
Valley  to  the  north  and  east.  However,  the  mountains  enclosing  the  northern 
part  of  Dry  Lake  Valley  are  areas  favorable  to  recharge  from  precipitation. 
Because  they  are  areas  of  recharge,  the  water  levels,  in  these  mountain  blocks 
also  must  be  assumed  to  be  areas  of  relatively  high  water  levels.  Thus, 
although  actual  water  levels  are  not  available  in  these  areas,  it  is  strongly 
inferred  that  ground-water  divides  occur  beneath  the  mountains  and  thus  provide 
hydraulic  barriers  to  ground-water  movement  from  adjacent  valleys  into  the 
northern  part  of  Dry  Lake  Valley.  Similarly,  it  is  inferred  that  a  hydraulic 
divide  exists  in  the  Bristol  and  Highland  Peak  Ranges  on  the  east  side  of  Dry 
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Lake  Valley  and  provides  a  hydraulic  barrier  to  ground-water  movement 
between  Dry  Lake  Valley  and  Meadow  Valley  Wash.  The  same  condition  prob¬ 
ably  occurs  in  the  Delamar  Range  on  the  east  and  southeast  sides  of  Delamar 
Valley,  although  this  range  probably  receives  less  recharge  from  precipitation 
than  do  the  ranges  to  the  north. 

The  mountains  bordering  the  west  side  of  Dry  Lake  and  Delamar  Valleys 
apparently  provide  only  meager  recharge  from  precipitation.  The  amount  prob¬ 
ably  is  not  sufficient  in  magnitude  or  time  to  maintain  a  hydraulic  barrier 
between  Dry  Lake  and  Delamar  Valleys  and  White  River  and  Pahranagat  Valleys. 

In  summaryjmost,  if  not  all,  of  the  ground-water  recharged  to  Dry  Lake 
and  Delamar  Valleys  is  believed  to  be  derived  from  precipitation  within  their 
surficial  drainage  areas.  Ground  water  moves  from  the  areas  of  recharge 
toward  the  central  part  of  the  valleys,  thence  generally  southward  or  south- 
westward.  Ground  water  is  discharged  from  the  trough  of  Dry  Lake  and 
Delamar  Valleys  by  underflow  through  Paleozoic  carbonate  rocks  to  areas 
downgradient  from  the  trough;  that  is,  most  probably  into  Pahranagat  Valley, 
southwest  of  Delamar. 

The  depth  to  water  in  the  central  part  of  the  trough  of  Dry  Lake  and 
Delamar  Valleys  is  deep-~probably  too  deep  for  economic  recovery  of  ground  ' 
water  for  the  usual  uses  in  this  region,  except  possibly  for  stock  purposes. 
Depths  to  water  in  the  lower  parts  of  the  valleys  decrease  from  somewhat  more 
than  300  feet  in  T.  3  N.,  R._64_E*,  to  about  400  feet  in  the  south  part  of  _T._1_N., 
R.  64~E,j  tcTpossibly  more  than  1,000  feet  beneath  the  playa  area  of  Delamar 
Valley.  Perched  or  semiperched  ground  water  in  the  mountains  and  upper  parts 
of  the  alluvial  apron  locally  supply  water  to  small  springs  and  locally  is  at  a 
sufficiently  shallow  depth  to  permit  the  development  of  small  water  supplies  by 
wells,  such  as  at  Bristol  wells  and  well  lN/65-2al. 

Estimated  Average  Annual  Recharge; 

The  average  annual  recharge  to  the  ground-water  reservoir  may  be 
estimated  as  a  percentage  of  the  average  annual  precipitation  within  the  valley 
(Eakin  and  others,  1951,  p.  79-81).  A  brief  description  of  the  method  follows: 
Eones  in  which  the  average  precipitation  ranges  between  specified  limits  are 
delineated  on  a  map,  and  a  percentage  of  the  precipitation  is  assigned  to  each 
zone  which  represents  the  probable  average  recharge  from  the  average  precipi¬ 
tation  for  that  zone.  The  degree  of  reliability  of  the  estimate  so  obtained,  of 
course,  depends  on  the  degree  to  which  the  values  approximate  *  “  :tual 
precipitation  in  the  several  zones,  and  the  degree  to  which  the  a  d  per¬ 

centages  represent  the  actual  proportion  of  recharge  to  ground  wate*.  Neither 
of  these  factors  is  know  precisely  enough  to  assume  a  high  degree  of  reliability 
of  the  recharge  estimate  for  any  one  valley.  However,  the  method  has  proved 
Useful  for  reconnaissance  estimates  and  experience  suggests  that  in  many  areas 
the  estimates  probably  are  relatively  close  to  the  actual  long-term  average 
annual  recharge. 
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I  The  precipitation  map  of  Nevada  {Hardman  and  Mason,  1949,  p.  10)  has 

\.ecn  adjusted  (Hardman,  oral  communication,  1962)  to  the  improved  topo- 
j  jraphic  base  maps  (scale  1:250,  000)  now  available  for  the  whole  State.  The 
base  map  for  plate  1  of  this  report  was  prepared  from  the  same  series  of  topo¬ 
graphic  maps.  The  several  zones  of  precipitation  applicable  to  Dry  Lake  and 
Delamar  Valleys  are  as  follows:  the  boundary  between  the  zones  of  less  than 
g  inches  and  8  to  12  inches  of  precipitation  was  delineated  at  the  6,000-foot  con - 
jtour;  between  8  to  12  inches  and  12  to  15  inches,  at  the  7,0 00-foot  contour; 
between  12  to  15  inches  and  15  to  20  inches,  at  the  8,000-foot  contour;  between 
15  to  20  inches  and  more  than  20  inches  at  the  9,  000-foot  contour. 

The  average  precipitation  used  for  the  respective  zones,  beginning  with 
the  zone  of  8  to  12  inches  of  precipitation,  is  10  inches  (0.83  foot),  13.5  inches 
(1.12  feet),  17.5  inches  (1.46  feet),  and  21  inches  (1.75  feet). 

The  percentages  of  the  average  precipitation  assumed  to  represent  re¬ 
charge  for  each  zone  are:  less  than  8  inches,  0;  8  to  12  inches,  3  percent; 

12  to  15  inches,  7  percent;  15  to  20  inches,  15  percent;  and  more  than  20  inches, 
25  percent. 


Table  4  summarizes  the  computation  of  recharge  for  Dry  Lake  and 
Delamar  Valleys.  The  recharge  (column  5)  for  each  zone  is  obtained  by  multi¬ 
plying  the  figures  in  columns  2,  3,  and  4.  Thus,  for  the  zone  of  12  to  15  inches 
of  precipitation  in  Dry  Lake  Valley  the  computed  recharge  is  16,000  (acres) 
times  1.12  (feet)  times  .25  (25  percent)  =  about  1,300  acre-feet.  The  estimated 
total  average  annual  recharge  to  ground  water  in  Dry  Lake  and  Delamar  Valleys 
is  about  6,  000  acre-feet. 
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-Estimated  average  annual  ground-water  recharge  from 
precipitation  in  Dry  Lake  and  Delamar  Valleys,  Nev. 


Estimated  Average  Annual  Discharge: 

Only  a  very  small  amount  of  ground  water  is  discharged  from  Dry  Lake 
and  Delamar  Valleys  by  evaporation  and  transpiration.  Areas  where  ground 
water  evaporates  from  soil  or  from  free-water  surfaces  or  is  transpired  by 
vegetation  are  restricted'  to  isolated  areas  adjacent  to  the  few  small  springs. 
The  largest  of  these  occurs  near  the  spring  at  the  Meloy  Ranch  in  the  south¬ 
ern  part  of  T.  5  N.,  R.  65  E.  Discharge  was  estimated  to  be  about  20  gpm 
in  March  1963.  The  few  wells  in  the  valley  are  used  largely  to  provide  water 
for  stock,  and  the  total  withdrawals  are  very  small.  In  the  past,  Bristol  wells 
have  been  used  in  part  to  supply  water  requirements  for  mine  camps  and 
travelers.  Similarly,  wells  and  springs  in  Cedar  Wash  were  used  for  water 
supply  at  Delamar.  However,  neither  of  these  supplies  were  adequate. 

Because  of  the  great  depth  to  water,  no  large  areas  of  evapotranspiration 
from  ground  water  occur  in  the  lower  parts  of  Dry  Lake  and  Delamar  Valley. 
Most  of  the  ground  water  apparently  is  discharged  by  underflow  through  bed¬ 
rock  from  Dry  Lake  and  Delamar  Valleys,  but  the  amount  cannot  be  directly 
determined.  However,  to  the  extent  that  the  estimate  of  ground-water  recharge 
is  correct,  and  because  over  a  long  period  of  time  recharge  equals  discharge, 
ground-water  discharge  by  underflow  is  about  6,000  acre-feet  per  year  minus 
the  small  amount,  probably  less  than  a  few  hundred  acre-feet  discharged  by 
wells  and  by  evapotranspiration  adjacent  to  spring  areas. 


Perennial  Yield: 

The  perennial  yield  of  a  ground-water  system  is  the  amount  of  natural 
discharge  that  can  be  salvaged  for  beneficial  use  from  the  ground-water  system. 
It  is  the  upper  limit  of  the  amount  of  water  that  can  be  withdrawn  economically 
from  the  system  for  an  indefinite  period  of  time  without  causing  a  permanent 
and  continuing  depletion  of  ground  water  in  storage  and  without  causing  a  deteri¬ 
oration  of  the  quality  of  water.  The  average  recharge  from  precipitation  and 
streams,  discharge  by  evapotranspiration,  discharge  to  streams,  and  under¬ 
flow  from  a  valley  are  measures  of  the  natural  inflow  and  outflow  from  the 
ground-water  system. 

In  an  estimate  of  perennial  yield,  consideration  should  be  given  to  the 
effects  that  ground-water  development  of  wells  may  have  on  the  natural  circu¬ 
lation  in  the  ground -water  system.  Development  by  wells  may  or  may  not  in¬ 
duce  recharge  in  addition  to  that  received  under  natural  conditions.  Part  of 
the  water  discharged  by  wells  may  re-enter  the  ground-water  reservoir  by 
downward  percolation,  especially  if  the  water  is  used  for  irrigation.  Ground 
water  discharged  from  wells  theoretically  is  offset  eventually  by  a  reduction 
of  the  natural  discharge.  In  practice,  however,  it  is  difficult  to  offset  fully  Lie 
discharge  from  wells  by  a  decrease  in  the  natural  discharge,  except  when  the 
water  table  has  been  lowered  to  a  level  that  eliminates  both  underflow  and 
evapotranspiration  in  the  area  of  natural  discharge.  The  numerous  pertinent 
factors  arc  so  complex  that,  in  effect,  specific  determination  of  perennial 
yield  of  a  valley  requires  a  very  extensive  investigation,  based  in  part  on  data 


that  can  be  obtained  economically  only  after  there  has  been  substantial  develop¬ 
ment  of  ground  water  for  several  years. 

The  ground-water  system  in  Dry  Lake  and  Delamar  Valleys,  as  presently 
understood,  is  such  that  economics  probably  is  the  controlling  factor  in  the 
determination  of  perennial  yield.  The  great  depth  to  water  in  most  of  the 
valley  more  or  less  precludes  large-scale  withdrawals  for  most  uses.  Hydro- 
logically,  the  saturated  zone,  or  reservoir,  underlying  the  floor  of  the  valleys 
is  the  most  likely  area  in  which  to  develop  substantial  water  supplies.  At  the 
depth  of  water  indicated,  the  ground-water  reservoir  probably  occurs  largely 
in  Tertiary  rocks  or  in  underlying  Paleozoic  carbonate  rocks  beneath  the  floor 
of  the  valleys. 

Whether  development  occurs  in  the  Tertiary  or  younger  rocks  of  the 
valley  fill  or  in  the  Paleozoic  carbonate  rocks,  withdrawals  for  a  long  time 
would  have  to  come  largely  from  ground  water  in  storage.  The  amount  of 
stored  ground  water  to  be  removed  is  many  times  the  average  annual  recharge 
and  undoubtedly  would  require  many  years  of  pumping.  Pumping  from  storage 
would  result  in  a  lowering  of  water  levels  extending  outward  from  the  area  of 
pumping  farther  and  farther  until  the  area  of  influence  eventually  would  divert 
virtually  all  the  water  from  areas  of  recharge  to  the  area  of  pumping.  After 
this  was  accomplished,  pumping  levels  would  tend  to  stabilize,  providing  that 
the  average  annual  net  withdrawals  from  pumping  were  equal  to  the  recharge 
to  the  pumped  area.  The  net  withdrawals  at  that  time  would  be  equal  to  peren¬ 
nial  yield.  Thus,  the  perennial  yield  would  be  limited  to  the  amount  of  inflow 
that  could  be  diverted  from  the  areas  of  recharge  to  the  area  of  pumping 
influence. 

Whether  the  magnitude  of  perennial  yield  ultimately  equals  total  recharge 
to  the  valley  depends  upon  the  relative  location  of  the  area  of  pumping  with  res¬ 
pect  to  the  several  areas  of  recharge  to  the  valley,  the  relation  of  the  area  of 
pumping  with  respect  to  the  principal  area  of  ground-water  discharge  or  under¬ 
flow  from  the  valley,  and  the  altitude  of  economic  pumping  levels  with  respect 
to  altitude  of  natural  discharge  or  underflow.  In  Dry  Lake  and  Delamar  Valleys, 
the  costs  of  pumping  relatively  large  quantities  of  ground  water  to  modify  appre¬ 
ciably  the  natural  ground-water  regimen  to  salvage  all  the  natural  discharge 
undoubtedly  would  be  prohibitive  for  all  but  the  most  exceptional  water  re¬ 
quirements.  However,  to  the  extent  that  such  development  might  occur,  the 
area  in  and  adjacent  to  Tps.  1  S.  and  IN.,  R.  64  E.,  is  located  favorably 
with  respect  to  ground-water  storage,  and  sufficient  development  might  result 
ultimately  in  salvaging  much  of  the  discharge  from  Dry  Lake  Valley.  How¬ 
ever,  it  is  conceivable  that  to  salvage  a  large  p^rt  of  the  estimated  6,000  acre- 
feet  of  average  annual  discharge  from  the  valley,  water  levels  might  have  to 
be  drawn  down  as  much  as  1,  500  feet  below  land  surface. 
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Ground -Water  in  Storage: 

The  amount  of  ground  water  stored  in  the  valley  fill  and  underlying  bed¬ 
rock  in  Dry  Lake  and  Delamar  Valleys  is  substantial.  It  is  many  times  the 
average  annual  recharge  to  and  discharge  from  the  ground-water  reservoir 
in  these  valleys.  To  the  extent  that  ground  water  may  be  developed,  the  volume 
of  ground  water  in  storage  provides  a  reserve  for  maintaining  an  adequate 
supply  for  pumping  during  protracted  periods  of  drought  or  for  temporary 
periods  of  high  demand  under  emergency  conditions.  This  reserve,  in  effect, 
increases  the  reliability  of  ground  water  as  a  dependable  source  of  supply  and 
is  an  important  asset  in  semiarid  regions  where  surface-water  supplies  vary 
widely  from  year  to  year. 

Chemical  Quality: 

The  chemical  quality  of  the  water  in  most  ground-water  systems  in 
Nevada  varies  considerably  from  place  to  place.  In  the  areas  of  recharge 
the  chemical  concentration  of  the  water  normally  is  very  low.  However,  as 
the  ground  water  moves  through  the  system  to  the  areas  of  discharge,  it  is 
in  contact  with  rock  materials  which  have  different  solubilities.  The  extent 
to  which  the  water  dissolved  chemical  constituents  from  the  rock  materials 
is  governed  in  large  part  by  the  solubility,  volume,  and  distribution  of  the  rock 
materials,  by  the  time  the  water  is  in  contact  with  the  rocks,  and  by  the  tem¬ 
perature  and  pressure  in  the  ground-water  system. 

The  following  analysis  of  water  from  Bristol  well  was  reported  by 
Carpenter  (1915,  p.  30).  Constituents  are  listed  in  parts  per  million. 


Silica 

(Si02) 

49 

Iron 

(Fe) 

Calcium 

(Ca) 

76 

Magnesium 

(Mg) 

33 

Sodium  plus 

Potassium  (Na 

+  K) 

37 

Carbonate 

(C03) 

0 

Bicarbonate 

(HC03) 

187 

Sulfate 

(S04) 

71 

Nitrate 

(N03) 

32 

Chloride 

(Cl) 

no 

Total  hardness  as  CaC03  325 


Total  solids 
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The  analysis  probably  does  not  represent  the  typical  chemical  quality 
of  ground  water  in  Dry  Lake  Valley.  However,  it  is  somewhat  suggestive  of 
a  mixed-water  type  found  in  the  region.  In  some  areas,  ground  water  in 
Paleozoic  carbonate  rocks  will  contain  a  relatively  high  proportion  of  calcium 
magnesium,  and  bicarbonate  due  to  solution  of  the  carbonate  rocks.  As  that 
water  moves  into  Tertiary  volcanic  rocks  or  deposits  derived  from  such  rocks 
the  proportion  of  sodium  will  increase  partly  by  base  exchange  and  partly  by 
addition  to  the  dissolved  solids  in  the  water  until  the  water  becomes  a  sodium- 
bicarbonate  type.  The  relatively  high  chloride  and  nitrate  in  the  analysis 
suggests  local  contamination,  a  condition  that  might  well  be  expected  from  the 
local  concentration  of  people  and  stock  of  the  watering  point  when  Bristol  wells 
supplied  water  to  the  nearby  mines  and  was  the  site  of  a  small  settlement  and 
a  smelter. 

If  it  can  be  assumed  that  the  analysis  may  be  more  or  less  representa¬ 
tive  of  ground  water  in  the  lower  part  of  Dry  Lake  Valley,  with  the  exception 
of  the  high  concentration  of  chloride  and  nitrate,  the  water  would  be  suitable 
for  domestic  and  stock  purposes. 

Development: 

Small  amounts  of  ground  water  from  springs  and  wells  are  used  to  water 
livestock  feeding  on  the  range  in  Dry  Lake  Valley.  Carpenter  (1915,  p.  66) 
reported  that  Bristol  well  (3N/65-21dl)  formerly  furnished  the  water  supply 
for  a  smelter.  He  reported  too,  that  several  wells  were  dug  in  the  vicinity 
and  a  small  town  sprung  up  around  them.  However,  when  Carpenter  visited 
the  area  in  1912,  only  one  well  remained.  This  well  had  been  in  use  to  supply 
water  to  the  traveling  public  and  for  miners  at  the  Bristol  mine  a  few  miles 
east.  The  well  could  be  pumped  dry  at  that  time  during  the  filling  of  water 
tanks  used  to  supply  water  at  the  mine.  In  October  1912  the  well  was  51  feet 
deep  and  water  level  was  43  feet  below  land  surface.  Seemingly  the  well  has 
since  been  destroyed.  There  are  three  drilled  wells  in  that  area  that  are  used 
to  water  stock.  Reportedly,  however,  all  three  do  not  provide  a  sufficient 
supply  to  meet  the  needs. 

Near  Delamar,  Carpenter  (1915,  p.  67)  noted  that  water  was  piped 
from  several  springs,  reported  to  be  small  seepages  in  the  limestone  and 
granite.  Callaghan  (1937,  p.  35)  also  refers  to  the  water  supply  of  Delamar 
but  refers  to  the  earlier  used  springs  and  wells  in  a  nearby  wash  as  being 
developed  in  volcanic  rocks.  Carpenter  also  reported  that  well  6S/63-12al, 
drilled  900  feet  deep  at  the  foot  of  the  alluvial  slope  below  Delamar,  was  dry. 

He  further  states  that  when  the  mine  at  Delamar  was  active,  water  supply  was 
obtained  from  Meadow  Valley  Wash,  which  was  pumped  over  the  Meadow  Valley 
Range  (Delamar  Range)  through  two  3  1/2-inch  pipe  lines. 

Presently,  ground  water  from  wells  and  springs  probably  supplies  less 
than  100  acre-feet  per  year  and  is  used  principally  for  watering  stock  in  Dry 
Lake  and  Delamar  Valleys.  Development  of  ground  water  for  irrigation  prob¬ 
ably  would  be  prohibitive  because  of  high  pumping  costs.  Limited  amounts  of 
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ground  water  could  be  developed,  if  the  need  were  great  enough. 


The  very  substantial  depths  to  water  in  the  central  parts  of  Dry  Lake 
and  Delamar  Valleys,  which  makes  the  cost  of  development  of  ground  water 
too  high  for  usual  purposes,  may  make  the  area  attractive  for  some  types  of 
special  testing  or  operation  required  in  modern  day  technology.  In  turn, 
ground  water  probably  could  be  developed  to  meet  limited  water  requirements 
of  such  activities. 


DESIGNATION  OF  WELLS 

In  this  report  the  number  assigned  to  a  well  is  both  an  identification 
number  and  a  location  number.  It  is  referenced  to  the  Mount  Diablo  base  line 
and  meridian  established  by  the  General  Land  Office. 

A  typical  number  consists  of  three  units.  The  first  unit  designates  the 
township;  "N"  after  the  number  identifies  the  township  as  north  of  the  Mount 
Diablo  base  line;  "S"  after  the  number  identifies  the  township  as  south  of  the 
Mount  Diablo  base  line.  The  second  unit,  a  number  separated  by  a  slant  line 
from  the  first,  is  the  range  east  of  the  Mount  Diablo  meridian.  The  third  unit, 
separated  from  the  second  by  a  dash,  is  the  number  of  the  section  in  the  town¬ 
ship.  The  section  number  is  followed  by  a  lower  case  letter,  which  designates 
the  quarter  section,  and  finally,  a  number  designating  the  order  in  which  the 
well  was  recorded  in  the  quarter  section.  The  letters  a,  b,  c,  and  d,  desig¬ 
nate,  respectively,  the  northeast,  northwest,  southwest,  and  southeast  quarters 
of  the  section. 

Thus,  well  number  3N/64-20bl  indicates  that  this  well  was  the  first 
well  recorded  in  the  northwest  quarter  of  sec.  20,  T.  3  N. ,  R.  64  E. 

Wells  on  plate  1  are  identified  only  by  the  section  number,  quarter 
section  letter,  and  serial  number.  The  township  in  which  the  well  is  located 
can  be  ascertained  by  the  township  and  range  numbers  shown  on  the  margin  of 
plate  1.  For  example,  well  3N/64-20bl  is  shown  on  plate  1  as  20bl  and  is 
within  the  rectangle  designated  as  T.  3  N.,  R.  64  E. 
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Table  5.  --Records  of  selected  wells  in  Dry  Lake  and 
Delamar  Valleys,  Lincoln  County,  Nev. 

lN/64-24al.  Owners  R.  Lytle,  S.  A.  Hollinger,  and  A.  Delmue. 
Drilled  stock  well;  depth  515  feet,  casing  diameter  5  inches.  Reported  depth 
to  water  below  land  surface  398  feet,  January  17,  1959.  This  well  caved 
between  428  feet  and  515  feet.  Driller's  log: 


Material 

Thickness 

{feet) 

Depth 

(feet) 

Clay 

3 

3 

Gravel,  sandy 

12 

15 

Clay 

45 

60 

Sand  and  gravel,  stratified 

29- 

350 

Sand,  fine 

70 

420 

Lime,  cemented 

8 

428 

Clay 

87 

515 

Total  depth 

515 

lN/65-2al.  Owner  not  determined.  Dug  well;  depth  12  feet,  diameter 
48  inches.  Reported  depth  to  water  10  feet. 

2N/64-3bl.  Coyote  well.  Owner,  Bureau  of  Land  Management. 

Drilled  stock  veil;  depth  742  feet;  diameter,  6  inches;  casing  perforated  702  to 
742  feet  with  torch-cut  1/4-  x  8-inch  slots,  6  to  the  round.  Equipped  with 
pump  jack  and  gasoline  pump.  Reported  depth  to  water,  664  feet,  March,  1963. 

2N/65-6bl.  Owner  not  determined.  Abandoned  drilled  well;  depth  376 
feet.  Dry. 

3N/64-20bl.  Owner  Bureau  of  Land  Management.  Unused,  drilled 
stock  well;  depth  380  feet,  casing  diameter  6  inches.  Depth  to  water  below  land 
surf-  e  304  feet,  when  drilled;  measured  depth  to  water  316.54  feet,  Mar.  11,  196 

3N/65-21dl,  Bristol  well.  Destroyed  dug  stock  and  domestic  well. 
Reported  depth,  51  feet.  Reported  depth  to  water  43  feet. 

3N/65-21dg.  Bristol  well.  Drilled  stock  well;  casing  diameter,  8 
inches.  Equipped  with  pump  jack.  Reported  depth  to  water  about  45  feet. 

3N/65-21d3,  Bristol  well.  Drilled  stock  well;  casing  diameter, 

8  inches.  Equipped  with  windmill  and  cylinder  pump;  .  Reported  depth  to  water, 

45  feet. 


3N/65-21d4.  Bristol  well.  Drilled  stock  well;  casing  diameter,  5  inches. 
Equipped  with  pump  jack  and  engine.  Reported  depth  to  water,  45  feet. 

5N / 64-  14a  1 .  Owner  not  determined.  Drilled  well;  depth  239.  5  feet.  Dry, 
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Nevada,  Jan.  1961,  by  Thomas  E.  Eakin. 

3  Ground-Water  Appraisal  of  Long  Valley,  White  Pine  and  Elko  Counties, 
Nevada,  June  1961,  by  Thomas  E.  Eakin. 

4  Ground-Water  Resources  of  Pine  Forest  Valley,  Humboldt  County, 
Nevada,  Jan.  1962,  by  William  C.  Sinclair. 

5  Ground-Water  Appraisal  of  the  Imlay  Area,  Humboldt  River  Basin, 
Pershing  County,  Nevada,  Feb.  1962,  by  Thomas  E.  Eakin 

6.  Ground-Water  Appraisal  of  Diamond  Valley,  Eureka  and  Elko  Counties, 
Nevada,  Feb.  1962,  by  Thomas  E.  Eakin. 

7  Ground-Water  Resources  of  Desert  Valley,  Humboldt  County,  Nevada, 
April  1962,  by  William  C.  Sinclair, 

8  Ground-Water  Appraisal  of  Independence  Valley,  Western  Elko  County, 
Nevada,  May  1962,  by  Thomas  E.  Eakin. 

9  Ground-Water  Appraisal  of  Gabbs  Valley,  Mineral  and  Nye  Counties, 
Nevada,  June  1962,  by  Thomas  E.  Eakin. 

10  Ground-Water  Appraisal  of  Sarcobatus  Flat  and  Oasis  Valley,  Nye  County, 
Nevada,  Oct.  1962,  by  Glenn  T.  Malmberg  and  Thomas  E.  Eakin. 

11  Ground-Water  Resources  of  Hualapai  Flat,  Washoe,  Pershing,  and 
Humboldt  Counties,  Nevada,  Oct.  1962,  by  William  C.  Sinclair. 

12  Ground-Water  Appraisal  of  Ralston  and  Stonecabin  Valleys,  Nye  County, 
Nevada,  Oct.  1962,  by  Thomas  E.  Eakin. 

13  Ground-Water  Appraisal  of  Cave  Valley  in  Lincoln  and  v/hite  Pine 
Counties,  Nevada,  Dec.  1962,  by  Thomas  E.  Eakin. 

14  Ground-Water  Resources  of  Amargosa  Desert,  Nevada  -  California, 

March  1963,  by  George  E.  Walker  and  Thomas  E.  Eakin. 

15  Ground-Water  Appraisal  of  the  Long  Valley-Massacre  Lake  Region, 
Washoe  County,  Nevada,  by  William  C.  Sinclair;  also  including  a 
section  on  The  Soils  of  Long  Valley  by  Richard  L.  Malchow. 


26. 


HI  .0 

MISCELLANEOUS  WORKING  DOCUMENTS 


WELL  LOGS  AND  REPORTS  TO  THE 
STATE  ENGINEER  OF  NEVADA 


I 

I 


WELL  log  and  report  to  the  state 

ENGINEER  OF  NEVADA 

PLEASE  COMPLETE  THIS  FORM  J.V  ITS  ESTiEETY 


Log  .... 

Rec.^/?<?C..^? . 19 

Weil  No . . _ . 

Permit  No . 


Do  not  fill  in 

■  .r...or.ry _  Driller. — C - - 

AdJrcas^...i^r«rvj.oCi.i'ijflL...-..i?.M£-l.C.i.iU.C-i?.5riAj..'5.?5J.-5.}.._  A  d  d  r eis  t.t^!?-. . r.v  an .O. £•_. lie.  No...-2..£... 

0  ****  0 
_  M  #  m  <r  %< 


Im  **sKrcjr*~, -  -  ^  •  r 

Location  of  well:  _ % _ %  Sec.<£/..,  T-sl.-N^  RA^.-E,  in . . C<.-..r.vJl._^J...>.>r.. - - - County 

_ _ _ — - - - - - 


or. 


Water  will  be  used  for _ 'S.h,xrfrSe%. — 


<• 


Sire  of  drilled  hole.....?. - 


_ _ .Total  depth  of  veil . 1.2...?. . ...._ . 

_ Weight  of  casing  per  linear  foot _ _ _ _ _ _ 


fhitlcness  of  casing....  ^ - Temp,  of  »vater . — 


Diameter  and  length  of  casing. S - ,£.4a . . . . . . . 

r.  (Casing  12"  lc  diameter  and  under  give  Inside  diameter;  casing  12"  in  diameter  give  outside  diameter.) 


If  flowing  well  give  flow  in  c.f.s.  or  g.p.m.  end  pressure _ _ _ _ _ _ _ _ _ _ 

f  nonflowing  well  give  depth  of  standing  water  from  surface . _ _ _ _ _ — . . . . . _ . 

If  flowing  weli  describe  control  warla _ _ _ _ 


(T>  pc  and  siae  of  valve,  etc.) 

Dete  of  commencement  of  well.  .late  of  completion  of  well.i.?.-.*.wZ.aa.'r:L,.si:>.../y./.7.j^.^ _ 

Type  of  well  rig  .Ltr  ._V)rrr-.Ej.h..V'_  V..vi..L' . . . . . . . . . . . . . 


LOG  OF  FORMATIONS 


From 

feet 


O 

tfO 


To 

feet 


i-O 


Thickness 

feet 


L-o 


Uo 


Type  of  material 


•O-o 


rl  —  W-v-r  1  —  -t'-tf-v.Ci>UvJ 

-v-T*  ;  -cl  cy  v«~-c  Q  ■ 

0 


Water-tearing  Formation,  Casing 
Perforations,  Etc. 


Chief  aquifer  (water-bearing 
formation) 


/?  ' 


from _ .{..£ _ to _ ZZ. 

Otter  aquifers - 


...ft. 


.  First 


st  water  at . _ feet. 


Casing  perforated 
from  .._.2L0 . . to 


_ SL 


Site  ef  perforation 


lo?  V  j-zi  . 


WELL  LOG  A\  0  REPORT  TO  THE  ST(.  *  Reo..JR^ . 

( „)  ENGINEER  OF  NEVADA  {S)  WelJNa . 

\  \i  I  V y  Permit  Mo . 

\  '  j  RLt’Asn  ccxi'LF.ra  this  ?of.m  ik  rrs  ranasrv  - - t~ — — — — - 

\  /  /-■■  *.ct  JU.  ;r. 


1 «  4  V' 


Own  _..X _ it. 'll .  Driller......'..!'. . . i.. . . . . . . . 

*  y 

AdJrsiS.Lj!!vSAi-^-;r^l  i— Add ress.. £.?«_. r»-  «•—»_<:.  _ . Lie.  No....:... 

{}  ii/Tiurz+yac  '•  <)  ^ 

Location  of  '.veil:  . ^4 . */i  Soc.XA  T_»2..N/>?,  R.£r.AE,  in . T.e.^.v.r...: .rE.^ . . Cou 

or _ -<S.E.-.X..vl...._rA.4.Li’.£.:-:..._ . . _ _ _ _ _ _ 

*  i 

Y/ater  will  be  used  for - S~£~-C-.V*. _ _ _ .Total  tk-pth  of  well . £!.f* _ _ _ _ 

,.  i  * 

Size  of  drilled  hole.....! _ _ _ _ _ We’ght  of  casing  per  linear  foot _ _ _ _ 

Thickness  of  casing-T^ _ _ .' _ .Ternp.  of  water... . . . . . . . 

I  “  /  * 

Diameter  and  length  of  casing.....':? . h?.£? . . . . . . . . . . . . . 

(Casing  12"  in  diameter  and  tinder  girt  iuside  d!ame‘er;  casing  12*  in  diameter  jive  outside  diatne; 

If  flowing  well  give  flow  in  c.f.s.  or  g.p.m.  and  pressure _ _ : . . . . . . . 

i 

If  nor.flowir.g  well  give  depth  of  standing  water  from  surface...  J..C?. . . . . . . . . . . . 


If-  flewing  well  describe  control  works . . . 


a.  :_'.d  sirs  of  valve,  etc.; 


Date  of  commencement  c?  v/ell..!?A.v;.s;..v3:.v.k.A.»..wLArl.*/I.^.  .  1  completion  of 

Type  of  well  iig.T?..:.L.T.=.^.cr.>.lL:.Vri...L . . .  . . . . . 


IsOG  OF  FCICIATIONS 


To  TY.ckt.ess 

Xoet  feet 


Type  of  J.  ateriai 


Water-tearing  Formation,  Casir.c 
Perforation.*,  Etc. 


V  ^  ~r  -lr.vv.cl  -  i>A.-.c~tv  - 

^  /i<*  }^wC  U*i  ffV'A 

Sc  3  a  4|Yc--.o-<C’ 


Chief  aquifer  (woter-i;raricg 
formation) 


Other  aquifers — 


First  rrater  at . /A _ _ fe 


C«»lng  perforated 
.  < 

from . . . to  _ 


jj 

c  Kite  of  peeforttionj 

i  vv  y  n" 


t  . 

VV 


I  Log 


.WELL  LOG  A>?D  REPORT  TO  THE  ST.^E  ‘  Rec^fe.^ . 

ENGINEER  OF  NEVADA  3/0rbS  ~2/  We,lNo . - . 

r”'  1  /  Permit  No . . . 

PLF.Ar.E  COMPLETE  THIS  POEM  7.\*  ITS  ZXVZEZZ'/  yj  , - - - — - ■- 

(  jf  ;  Ho  no!  i:;  I)t 

V_r- 

,.'ner’Xv-...i.— L: — .  DriiIer.Ti-1-..j’.. .•-.!.  V. —An,'..!. . . ’ 

*  ii 


PLEASE  COM  PL* 


Ho  noi  -i;j  in 


Auilcesj il;. _ Address. _ Lie.  No...X 

0  iJws-uffyeyrJ}  ^r‘-‘  0  ^ 

Location  of  well:  - *4 . V*  Sec.--/..,  T.cL.i'i*^  R.£-?..^Ej  in . . . C.4-.r..v_— inX.*.v.. _ _ _ Cm 


,r»  •  i  r  , 1  r  r 

or - - 2..'.-..  -..L;:,..'... . . . . . . . . . . . . 

Water  will  he  used  for..— EiX'.S-r.C:. . 1 _ _ _ _ _ Total  depth  of  well _ . . . . 

Size  of  drilled  hole.—.?. _ _ _ _ _ Weight  of  cosine  per  linear  foot . . . . . 


Size  of  drilled  hole — .?. - - - - - Weight  of  casing  per  linear  foot _ _ _ 

.  ■’  ■  ..  "  i 

Thickness  of  casing...  P. . ‘ks^.v.v.'*  _ .Temp,  of  water . 

do  .  . 

Diameter  and  length  of  easing...?. . SA. _ _ _ _ . . . 

< Casing  12"  ic  vliamecer  and  under  ^re  Inside  (Hamster;  casing  12"  in  diameter  give  outside  dlarnei 

If  flowing  well  give  flow  in  e.f.s.  or  g.p.m.  and  pressure. _ ; . . . . . . . . 

*If  nonflowing  well  give  depth  of  standing  water  from  surface _ ID..L . . . . . 


If  flowing  well  describe  control  works _ . _ 


(T>pe  an  a  sins  of  valve,  etc.) 


.  WELL  LOG  ANCf  REPORT  TO  THE  STAT^ 

ENGINEER  OF  NEVADA  3^ 1(^5 ^2. / 

/  ifr  i  A 


L03  no . _ 

Tfell  No _ _ _ 

Prnnit  No— . . . . 


De  mat  JM  j* 

LUJ^r^-  *-■■. . . . . .  Driller—^.  rx/uJiX...  .  jLxx_i. . . . . . . 

- - - - - Jl  - LtX  No^.-QL. 

Location  of  well:  _ . ^4  See— ,  T - -N/S,  R - E,  in - - - - Cowi tj 

_ _ _ 

_ Total  depia  t*  well . Jt..% _ 


or. - *« 

Wo tet  will  be  U»od  for. 


—  *  * 

Sit*  of  drilled  aole.... . £> - - Weight  of  e*»*iog  per  liaaww  foot. 

TbicknoM  of  cooing _ CLaiww^&e - Tcsnp.  of  vnkee - 

I  f  x  t 

D-ioaretcr  and  Ivg.yh  sf  csKee—.T. - &.£?__ - - - - 


(Cxiiar  12”  la  <Iii»wt»r  tad  owAar  sire  Isolde  dUeietor;  csafcjf  1ST  la  dlaateter  fire  MOUa  »!!»;•**»»  r.  > 

If  Howies  well  give  flow  in  c.f.a.  or  g.p.&t.  «®d  p''t*5r!ie._: - - - - - - - - - - - - - 

If  rxcfl  owing  well  give  depth  of  item  ding  wiior  {ran  oarf-oe...  ,.*i_ 3 _ _ _ _ _ __ _ _ _ _ 

If  flowing  veil  describe  control  werkj _ _ _ _ _ _ , _ _ 

(Type  aad  bOm  ct  valve,  *fce.) 

Dale  of  comraencatLent  of  well.  ]£)^S~£^hx.'.*£ JDitto  of  completion  of  well.bO.rWt Jl  ,.J^i.  . 

Type  of  well  rig.  .TiCg.  y«vV:Vao>\^)  .V _ _ _ _ _ 


LOO  C?  TOSiiATIONS 


Trow 

feet 

o 
}  0. 
J  r 


To 

btC 

J  SL 

/  r 


TMcVraee 

fwt 

/  a. 

b 

L>  I 


-^,-AUU 


Type  of  Bmtariil 

1 


! 


Ci-->  ,  .  »••._  CxD  C^-'uex^o-  - 


W»t*r-b*artn5  Formation,  0**1 3* 
Perfoeeaoej,  Btc. 


CJiW  aquifer  ( »*iar-}vevi»s 
fornetlcw) 

luxe  _ - to - J..^ - St. 

OUv»r  nqnlfete. - - - - - 


itVia _ a 


Pint  wetor 


Cidaf  perforate* 

»r«  -X  .ll? . .  U  —SlF*. . it. 

SIm  if  ptrforvlvw 

.^..A . /.3lL . . . . . 


»> 


WELL  DRILLER’S  STATEMENT 

veil  was  drilled  under  my  jurisdiction  and  the 
information  is  true  to  my  best  information  and 


Signed.. 


Well  Driller 


«  By.. 


Li-.en:-;  No.. 


19 . . 


(Not  to  be  filled  in  by  Driller) 


.m  -.i,q  i  ij.i.l.  - . .  3.  A.V.A-.r. . 

..1 . 3.0.J.M?. . . . . 


LOG  AND  KS?CS7  TO  Tr 


ENGINE  OF  NEVADA  {A)/bie-3<l 


..  M  ■T-£^.'L.-.^^■y,  _ ISlP.-T. .*.£■&, .rTfO>&_‘.Wr _ 

-  &Mm m — £?/T  /..- 

of  0*3:  4  SowJ^.  ti -  _ I 


C^O.  mJ  & 


t>>  !»■«»  j*J  Jt 


LuadM 


'SfaSw  «*  v*sJ  for — aaufcgX.  -L( 

SJb»  «*  irHi*J  LO«l  JJld _ 

3  ’* 

2s»»*»3«!  sesaw, - _ 


_ .M  ;^<  if  cd 

.JETVgkt  W  ondag  jar  Xbw**  is 

— 1 Saffgw-af  nwr,,.  ,  M  , 


£$atr*iar  awl  of 


(Cstfpg  ’£/*  Si  4t3.a**«?  c^u  life*  i«*s  £fcw«fe$»;  »aii^  M* a$!»*ai>A  ZfSMft  catM^-'^stj 

_ 1.’  ;  •  ■  •  I--,'  »«•  .•..•«.»  '  ,'  ‘  '■’. 

If  iiwrb^  vsU  jjrw  &w»  fei  »f a,  er  2^s».  s*4  uwflwa*  ...  - - - : - -  ;.  - . - _ ;  ..  ' '..  . 


If  swriMrcrjsg  weli  *£**  $***:»  vl  ,w««  v«4w  inm  o*» 
If  Swuioj  w«l  t’worii*  assfe***  w*4« - . - 

£at»  of  ogHwwwai  cf  awjL&i-  v ,  •  .LS^j-Lf.^C.  ST. 


-To  waTcr. 


{’j.'jyt  mi  c>9  «J  r-sS**  •:«*) 
JDaS*  df  5Wj eer^M  *f  aesLS**- 


-  /  £  J-_9 


Ttj*  of  >o«l 


E£»  G»  irm2U»T«S2!9 


IJrm  «2  smisnfsiJ 

L-fe^-v- . . 

CVu-rw.-^^i 

fn 

. -  .. 

■ 

.  C^-^V  -i>  >- 


w^w-Swi****  r/»r#«f3uM,  Cnjit 

USfc 


*■**«•  c-»r,A. 

CsM  n&eftmr  (<s«si**"*ae?ifr^ 
Urt***3*u») 

4  _ J.  ? _ ■?>  J  ~S  _ 


•.■•  :i  -..  •!* 


it  ;.<t,‘v»X*t**>s. 


}/T  X  ;/>** 


>ain  nr  nt  r  > 


"\NARY— I  I  I*  NT  S  t  OP\ 
r«SK— wri  i  pin  i  Mrs  i  op>  -  ( 

A oAc 

X  Welt  A  * 


>  MAI  t.  Ill  NIA  ADA  ^ 

DIVISION  OI  WATER  RI  SOIJK  . 

H  ^’ELl.  DRlIflRS  REPORT 

-  j>  i  Please  complete  •  l*i*  form  in  its  entirety 


OFFICE  USE  ONLY 

Log  No  . 

Permit  No .  ... 

IlilMlt  . 


I.  OWNI  R 


U.S.  DEFi'  OF  THE  AIR  FORCE 


Ballistics  Missile  Office 


2.  LOCATION . ...W . Sw  ....'.  I  See..  J.?. 

Pf.RMU  no  none  req. Exploratoiy  well 


ADDRESS.. 


Morton  ATP,  Calif.  92409 


K/S  R. 


. Countv 


TYI’li  OF  WORK 

New  Well  0  Recondition  □ 

Deepen  Q  Other  □ 


LITHOLOGIC  LOG 
I  Water  I 


proposed  i;sp 


5.  TYPE-WELL 


‘  .  .  _v  Reverse 

Domestic  JJ  Irrsatnn  f  ]  lest  fj  Cable  □  Rotary  [7 

Municipal  (  ]  Indu. trial  f)  Stuck  □  !  Other  □ 

ll  K.  Wl.l  I.  CONSTRUCTION 


_ M»t«ial _ |  gf"u  I  Fr-m  i _ To 

fine  sand,  some  small  rdek  _ o  j  Rf 

sand  and  gravel _  }  50  J.  185  _ _ !! 

^Tavel .  coarse  sand  _ |  185  j  240 _ __j 

gravely  corse  sand,  sane _ 240  !  275  _ i 

.clay - j _ 

gravel .  sand. _ some  silt _ 275  '  340 

coarse  sand,  gravel,  tr; tees  ...340  .J. 370. 

£rave^wi^sanc(  aiia  sf  t;  T7(T  H2ir 


I  Thick 
1  ness 


5  1 340  T  i 


K.  Wl.l  I.  CONSTRUCTION 

Diameter  hole . inches  Total  depth . . fee: 

Casing  record  .  . 

Weight  per  foot . . .Thicks  sss . 

Diameter  *  Froiii  To 

. 2 . inches  . 0 . feet.  . . .1300 

2  0  .  .  798 


..inches  . fee! 

0 


_275J  340 _ I 

_340  _f370__l 

~T7(T'R2n'*  i 


::tr. 


and  1/2"  rock  _ _ 

sand,  gravel,  trace  of  ~t iilt  ~42; 

&  clay,  rock  from  1/3"  i  :o  3" 

gravel  and  coarse  sand _ 51 

gravel,  sand,  small  roc!: _ 

1/2"  to  2"  and  silt _ _61 

sand,  gravel  streaks  wi'  :h _ 

rocks  up  to  6"  size _ 101 


TToir 


1010  1300  i 

- 1 - h 


- -  .  . . inches  . feet  . .feet 

—  .  . inches  . feet  feet 

—  . in.hes  . feet  feet 

—  -1  . inches  . feet  feet 

—  - 1  . inches  . feel  fee 

Still. PC  U’.ll  Yr:  N>,  ,  |  l  \  |  S 

-  Depth  of  seal . 40  .ft. .  feet 

-  firave!  packed:  Yes  No  □ 

—  - -  Grave!  packed  from .  ,.P . .  ...  feet  to . .1300 . fee; 

-Hi 

_  It  Perforations: 

. . !  Type  perforation . mill  Slot  . . 

...  -  Sire  perforation . 

- 1  From  . 1270 .  feet  to . 1.290 . feet 

’■  From . .788 . fret  to . 7.88 . feet 

From . feet  to . feet 

From . feet  to . fee' 

From . feet  to . . . feet 


J _ _ 


Date  started . Pecarber  20 . ,  ,<,....79 

Date  completed . January  26 .  80 

7.  WELL  TEST  DATA 


funip  KPM  j 

li  l»  M 

Draw  Down  | 

lli.'ir*  Pump 

air  lift 

15  1 

[_  4 

.  ^  ___ _ ___ 

1 _ _ _ _ _ 

_ _ _ _ _ _ _ _ _ _ _ 

not  applicable  bailer  test  ,j  s,P,n, 

ti.P.M .  Drawdown . feet  . hot,..  | 

G.P.M  . .  Draw  down .  fee:  horns  |t  Date 

G.P.M .  Draw  down.  ...  (set  lion  ;  ' 


9.  WATER  LEVEL 

ooo 

Static  water  level . .rc?J  . Fret  bc'ow  land  surface. 

Flow . . G.P.M . 

Water  temperature.. .COl.d ...  *  F.  Quality . 


10  DRILLERS  CERTIFICATION 

this  writ  was  drilled  under  m>  supervision  and  the  report  is  lute  to 
|  the  best  ,  f  my  knowledge. 

ji  , 

ij  Name  BEYLIK  DRIIJvING,  INC.  (James  L.  Clyde 

~  |  Driller 

— ;  Address  591  S. Walnut  Street -la  Habra,  Ca.9063 

'|  Nevada  contractor's  license  number.  .  ...PP.7055A . 

I  Nrv.nia  tl.ill.-rs  livrnsc  munlvr .  1169 . 

■ !  sip.M'j  .  :b^  *  €  'u'-  ‘A . 


?cb.  12,  1980 


USE  ADDMIONaI  SHEETS  IE  NMTSSAHY 


til*  W\»FK  >U»  Htti 
^CANARY-CI  IKNTS  COPY 
f|NK- WH1  DKIMFR'S  t  OPY 


(' 


STALK  OK  NEVADA 


< 


DIVISION  OF  WATER  RESOUK  S 


OFFICE  t'SE  ONLY 


'ys/i^  L  ~ C  i^zi^VVELL  DRILLERS  REPORT 


Log  No.  . 
Permit  No 
Basin . 


Ballistic  Missile  Dept. 

(Well  is:  Dry  Laic  Valley  Test  Well  ”o.  TW-1) . 

2.  LOCATION . BE . '/4  .  ,?W . V4  Sec..l?. . .T . . N/S  R..^r . E . 

permit  no.  none  required  -  E^ilipratory  hole 


..Count', 


J. 

.  typf.  of  work 

4. 

PROPOSED 

USE 

5.  TYPE  WELL 

■ 

New  Well  £] 

Recondition 

□ 

Domestic 

□ 

Irrigation 

□ 

Test 

B  1 

Cable  □  Rotary 

Deepen  □ 

Other 

□ 

Municipal 

□ 

Industrial 

□ 

Stock 

□ 

Other  a  Reverse 
Cireul  ation - 

LITHOLOGIC  LOG 


Material 

Water 

Strata 

From 

To 

ThJck- 

nws 

qravel,  clay,  snail  roc 

c 

Q 

140 

aravel,  anall  rod; 

140 

150 

large  rod<s,2"  dia.  qrav 

el 

150 

190 

and  fine  sand 

large  rocksT2"  dia. grave 

L 

"190 

"260 

gravel  &  small  1"  dia.ro 

:ks 

'370 

fine  sand  &  few  small  ro 

2ks 

"370 . “ 

400 

gravel  &  anall  rocks/cla 

f 

400 

440 

brewn  clay, small  amt.  qr 

ivel 

T4(T" 

320" 

qravel  and  small  rocks 

520 

600 

gravel, very  little  clay 

600 

630 

brown  clay,  small  rocks 

630 

710 

qravel 

710 

760 

brown  clay  and  gravel 

76U 

780 

gravel  and  fine  sand 

780 

800 

gravel, very  little  clay 

800 

830 

gravel  &  small  rocks 

830 _ 

850 

gravel,  sane  small  rocks 

850 

880 

small  1"  dia.  rocks,  qra 

[/el 

880 

900 

rocks  &  gravel 

900 

1000 

qravel 

rJLQQQ  _ 

1005 

hard  rock  and  some  qrave 

1 

10Q5_| 

r 

_ _  _ _ _  _  . .  . . 

_  _  _ 

O.i L*  started  .  ?eb.  6th 

D..te  completed  *Vril.  20th.. 


...  19....  88 
...  19.  .  88 


Pump  KPM 


WELL  ThSr  DATA 

(»  I*  M  i  Draw  Down  I  Afier  Hours  I’mnp 


1800 


500 


.  J_  41 _ 70 


1 


tone  Hone 


G.P.M . 

G.P.M . 

G.I’.M . 


_  j 

HAII  LR  TEST 

.  Draw  down . feet  . hours 

.  Draw  down . feet  . hours 

.  Draw  down  . feet  .  hours 


8.  WELL  CONSTRUCTION 

Diameter  hole.  1B.-1/2... inches  Total  depth  l.».QCC . feet 

Casing  record . 

Weight  per  foot . Thickness.. !• 5/1.6  " 

To 


Diameter 


From 


1C 


...^.1/^.,...WSWts  . 0  ..  feet 

.40  fee- 

. inches  ...+...2  .  fee. 

1000  fee, 

tect 

.  feel 

.  inches  . feet 

fee: 

Surface  seal:  Yes  [?  No  □  Type . UTQUt 

Depth  of  seal . 4.?.. .11..*. . 

Gravel  packed:  Yes  g[  No  □ 

Gravel  packed  Irom . l.y . _..feet  to... 


lect 


1CC0 


feet 


Perforations-  _  , 

Johnson  ,  . _ _ 

Type  perforation . VflrQ....BCreOn . . 

Size  perforation . r..9.?.Q .  _ . 

. fgj . fee.  «o . |gg . fee, 

...R70  . feet  to . £50. . feet 

. 770 . feet  to  750 . feet 

-w- . . M . 


From 

From 

From 


From.. 


..feet 


V.  WATER  LEVEL 

Static-  water  level.  .42^ . Feet  below  land  surfjee . 

Flow . . .  ..G.P.M . . 

Water  temperature.  82.5  .*  F.  Qualiljtiligfat.ly.  ClQVly 


io.  drillers  certification 

This  well  was  d  died  under  my  supervision  and  the  report  is  tree  v. 
the  i-est  of  my  knowledge 

IVCYLIK  DRILLING,  INC. 


591  S.  Walnut  Street 
La  Haora,  Calif.  9C&31 


Name. 

Address 

Nex.-iJj  i-oult actor's  limns:  number 
Nevada  drillci's  license  nuinhet  ... 
Signed 

// 

1/ 

i>.(,  April  21 ,  19SC 


207055a 

1168  and  1169 


■  .  ./'iCycL.  . 


(Janes  Clyde 
Driller 


US*  ADDITIONAL  SIILKTS  IF  NKOSSARY 


-3> 


G  ANI  cC  ORT  I 


["ATE  ENG '  (  A 


J 

Log  No.....‘.'.e.-.. 

5  L 

Wall  No . 

' . 19 

Permit  Xo.j£\J 

l  it  ; 

Do  net  £• 

!  ;n. 

WELL  LOG  ANI  CL  _  GRT  TOTtTE  STATE  ENG  \  A  A'-.'  .y . 19 

OF  NEVADA  ^  Wi,iNo . -  •-•  •• 

...  ;  Permit  Xo.  jZ-.J.i-  .*>//. 

PLEASE  CO.MPf.nX  THIS  FORM  KV  nS  ENTiRETV  /  J  '  Do  net  C:!  :r.. 

. . Driller _ . . . . 

Address..'3.i™..^5ri1r:i..^~tf:.rf?>.l5LA.^I/>..rAicifc«:o-.<u...Address..„.'!ji.r.j!-.«>iA.j.^.J,..r^i.»v_:v.-..i-.-.Xic.  No . J..?.... 

Location  of  weU:.5:^-V*--5€vi  Sec.?-..-?..,  T...^...N/S,  R.M.E,  in. . I . . . . C 

Permit  No . . . . . . _ . 

_  •  ^  .  i 

Water  will  be  used  for..Ji.cL.u^.\w.-er.E-.!iT>.~, . .Total  depth  of  well _ .4'../. . 

_  , .  « 

Size  of  drilled  hole . /„>: . _ Weight  of  casing  per  linear  foot . 

* 

Thickness  of  casing.. Lii _ ,^^hrJre..er.-.^ _ .Temp,  of  water. . . . . . . 

Diameter  and  length  of  casing. . 1 . . . . . _ . ; . . 


(Cisbj  12"  in  dixmetsr  and  under  give  inside  diameter;  cosing  12"  In  diameter  give  cutslds  diazsitr.) 

If  flowing  well  give  flow  in  c.f.s.  or  g.p.tn.  and  pressure . . . . . . 

If  nonflowing  well  give  depth  of  standing  water  from  surface . . . 


If  flowing  well  describe  control  works . . . . . . . . . 

CTjpo  and  size  of  Tilve,  etc.) 

Date  of  commencement  of  welLl?.'\k.vA;rneA\£.s — Date  of  completion  of  wel 

Type  of  well  rig..C.i'/;:-L:_..'.^.-:.s.A . . . . . . . . 


From 

To 

Thickness 

fed 

feat  ! 

feet 

O 

j 

s 

S 

J  JL 

7 

J  A 

Si 

3  f 

St 

u,  i 

I  o 

LOG  OF  FORMATIONS 

£ess  Type  of  material 

_JLe-eX- 


*..G.  rt  l<'.  . — » -L 

.  0  ■ 


Wafer-bearing  Formation,  Cast 
Perforations,  etc. 


Chief  aquifer  (water-tearing  form. 

from . . . .-to . . . 

Other  aquifers . . . 


First  water  an. . . f. 


Casing  perforated 
from . . . . . to . . 


Sue  of  perforations 


WELL  LUG  A NDV  jSPOKT  T{S^*IE  STATE  ENG\.  EER 
"T"^  OF  NEVADA 


. 

Rcc_d£W . ^ . 

VVeQNo..„ . ._. 

Pemit  No.^x.,^..?.  j 
Do  not  HU  in. 


PLF.ASE  COMPLETE  THIS  FORM  IN  HS  KNTIKETY  N;fC  j  '  Do  not  Wi  in. 

O  wn  e  r. .  /-_E?  _C  i_  .  .-(r?: . . .  '/5^.  ?l  . Driller.... JAE' . . . 

Addxess5irj?...ti.C‘LAl^^~ti.,./V/'i...i^.vwrr..(?^;.r>L^«<>..vi?Address..'..?^}=.f.tA:.^.>?.-„-...‘2./j;.i.,jia.i.<l.Lic.  No...:3.o 

Location  of  weU:-5..E.^5.*=lVi  Sec .2.^..,  T...-&..W/S,  R-£3..E,  in . J^Ut^Ls. . . . . 

Permit  No . . I _ _ _ _ !_ . . . ' . . 

j  ,  -•.*X  | 

Water  will  be  used  for. _ . Sj....!.. . .Total  depth  of  well ..  3£'£ . . ; . 

41  ' 

Size  of  drilled  hole.....Z..r^. _ _ _ Weight  of  casing  per  linear  foot . . . . 

Thickness  of  casing _ . . . . Temp,  of  water . . . . . . 

Diameter  and  length  of  casing . . . . ; . . . 


(Catirg  12*  ia  dialler  and  under  give  inside  diameter;  casing  12*  in  dimeter  give  outside  diameter.) 


If  flowing  well  give  flow  in  c.f.s.  or  g.p.m.  and  pressure . . . . . 

A/O  4j* T«/V. 

If  nonflowing  well  give  depth  of  standing  water  from  s urf a  oe r/. :  i .  .e.. ..  /t  _  e. .Tjl . 


If  flowing  well  describe  control  works . . . . . 


(Type  and  liu  of  ralve,  etc.) 


of  commencement  of  welL..ylw.L.^.,i?.ii/.../..V>.Z-.7. . Date  of  completion  of  well 

i  of  well  rig...?;?.^./-f_..:‘^><>.  j^. . . . . . . . . 


LOC  OF  FORMATIONS 


From 

feet 

To 

feet 

Thickness 

feet 

Type  of  material 

.  pi _ 

:.JC;  tt.  «  ‘ 

L>  i* 

— 

22  b, 

l  £/ 

3  2Lr 

22? 

2 

2  2$ 

23  (r 

S’ 

J  1  »  . 

l  -JUc  f  v-t-C 

2  3  kr 

23S 

2 

Water-Searing  Fomstioa,  Cas. 
Perforations,  etc. 


Chief  aquSx  (water-bearing  forrr.: 

from _ to _ 

Other  aquifen _ 


2  3$  2xl  O  2-  Ct-jrW  rat..i  ^1 

i  0  tLo-y  PC-ft.  t. _•  vf  _?.i 

5  SO  a  -X'JiJixL, 

02  2  3.C/tr  JJ  uj  0z.„4i  Jt-j  ,..l  J - 7a  *.[ 

2?L-  277  )  cd-/ 

3  2C-  327  J 

•3_3  ^.Ua£l 


■327 


First  water  at _ _ _ S': 

Casing  perforated 


Sire  of  perfarations 


HI  .2 

DRY  LAKE  VALLEY  WELL  LOG 
AND  WELL  DESIGN  (VALLEY-PILL) 


DRY  LAKE  VALLEY  OBSERVATION  WELL  (DL-l-O-1)  3S/64E-12da 


300 


650 


0S6 


130  b 


130b 


ftiluk  kvi f e  not  i 


DRY  LAKE  VALLEY  TEST  WELL  (DL- 


1^0 


.009 


.0101 


DRY  LAKE  VALLEY  WELL  LOG 
AND  WELL  DESIGN  (CARBONATE) 


Midaa 


a 

± 


s 

± 


I 


•  OOCl 


00/  l 


woo 


AiiunnJ  Dojomlltf  Aiwi/Or  Luntnione  (20bG-  2100') 
pinkish  gray  IR7.5YR7/2),  bO^v  dork  »yuy 
(W7.5  YR4/10).  JO%.  t'Jtmonaon  f-urm<jin>n  I  7) 


Res  OHMS 


LITHOLOGIC  SYMBOLS  WELL  DESIGN 


